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ORAL ANTIDXABSTIC AGENTS 

FIELD OF THE INVENTION 
The present invention relates to compounds that are useful as antidiabetic 

agents. 

5 BACKGROUND OF THE INVENTION 

Type n diabetes^ or non-insulin dependent diabetes (NIDDM) is a 
significant healthcare problem whose incidence is on the rise. Between 1990 and 
1998, the prevalence of NIDDM in the United States increased by 33 percent, to 
about 13 million persons. An additional 5 million persons are presumed to have 
10 undiagnosed NIDDM. while anoth^ 14 million persons have impaired ghicose 

tolerance. Diiwt medical costs associated with diabetes were $44 billion in 1997, 
due mainly to hypei^lycemia-related diabetic complications, inchiding diabetic 
angiopathy, atherosclerosis, diabetic nephropathy, diabetic neuropathy, and 
diab^ic ocular complications such as retinopathy, cataract formation, and 

15 glaucoma. 

NIDDM is one of a number of disease states associated with the 
phenomenon of insulin resistance. Lisulin resistance is defined as the reduced 
sensitivity to the actions of insulin in the whole body or individual tissues, such as 
skeletal muscle tissue, myocardial tissue, fat tissue or liver tissue. Insulin 

20 resistance occurs in many individuals with or without diabetes mellitus. bisulin 
resistance syndrome (hereinafter IRS) refers to the cluster of manifestations that 
include insulin resistance; hyperinsulinemia; nqn insulin dependent diabetes 
mcJIitus O^IDDM); arterial hypotension; central (visceral) obesity; and 
dyslipidemia. 

25 The primary goal of IRS therapy and thus diabetes therapy is to lower 

blood glucose levels so as to prevent acute and long-term disease complications. 
For some persons, modified diet and increased exocise may be a successful 
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therapeutic option for achieving the goal of glucose control. When modified diet 
and increased exercise are not successful, drug th^apy using oral antidiabetic 
agents is initiatedl 

To date, a number of oral antidiabetic agents have been developed For 
instance, sulfonylureas are generally used to stimulate insuln. Hie biguanide 
metformin is g^eraUy used to improve insulin sensitivity and to decrease hepatic 
glucose output. Acarbose is used to limit pos^randial hyperglycemia, 
Thiazolidine 2,4 diones are used to enhance insulin action. 

New drug therapies for the treatment of NIDDM have focused in part on 
the discovery of new Peroxisome Proliferator Activation Recpetor (PPAR) 
agonists. PPARs are members of the nuclear receptor superfamily of transcription 
factors that includes steroid, thyroid, and vitamin D receptors. PPARs play a role 
in controlling expression of proteins that regulate lipid metabolism. There are 
three PPAR subtypes: PPAR a, PPAR 5, and PPAR 

E^ch PPAR receptor shows a different patt^ of tissue expression, and 
differences in activation by structurally diverse compounds. PPAR y, for instance, 
is expressed most abundantly in adipose tissue and at lower levels in skeletal 
muscle, heart> liver, intestine, kidney, vascular widothelial and smooth muscle 
cells as well as macrophages. Two isoforms of PPAR y exist, identified as Yi and 
Ti. respectively. PPAR y mediates adipocyte signalling, lipid storage, and fat 
metabolism. Evidence gathered to date support the conclusion that PPAR y is the 
primary, and perhaps the only, molecular target mediating the insulin sensitizing 
action of one class of antidiabetic agents, the thiazolidine 2,4 diones. 

In a monotherapeutic or combination therapy context, new and established 
oral antidiabetic agents are still considered to have non-uniform and even limited 
effectiveness. Tlie effectivieness of oral antidiabetic therapies may be limited, in 
part, because of poor or limited glycemic control, or poor patient compliance due 
to unacceptable side effects. These side effects include edema weight gain, or 
even more serious complications. For instance, hypoglycemia is dsserved in 
some patients taking sulfonylureas. Metformin, a substituted biguanide, can cause 
diarrhea and gastrointestinal discomfort. Finally, edema, weight gain, and in 
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some cases, hepatoxicity, have been linked to the administration of some 
thiazolidine 2,4 dione antidiabetic agents. Combination therapy using two or 
more of the above agents is commm, but gmerally only leads to incremental 
improvements in glycemic conttoL 
5 As a result, there is a need for oral antidiabetic agents that can be used 

alone or in combination, and tiiat do not give rise to side effects such as fluid 
retention, peripheral edema, weight gain, or more severe complications. 

SUMMARY OF THE INVENTION 

Hiese and other needs are met by the current invention which is a 
10 compound of formula (I) 



E 

D 
I 

or a pharmaoeutically acceptable salt thereof, wherein: 
A is aryl and substituted aryl, 
IS heteroaryl and substituted heteroaryl, 

fused heteroaryl and substituted fused heteroaryl, 
(CrC7)cyc]oa]kyl and substituted cycloalkyl, or 
heterocycloaiky] and substituted heterocycloalkyi; 
X is a tetiira* 2 to S atoms in length selected from 
20 — CHa'O'^ ^ --CHg-CHg-O'--* ^ --CH2-CH2-CH2'-' ^ — ^ or 

^"2 , wherein " 'v^AA'» indicates a point of attachment; 
Q is aryl or substituted aryl; 

heteroaryl or substituted heteroaryl; 

fused heteroaryl, or substituted fused heteroaryl; provided that when q is a 
25 five-membered heteroaryl, the point of attachment from X to Q is 

not at the heteroatom of the heteroaryl; 
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Y and Z are independently absent or are (CRiR2)n and (CR3R4)ni, wherein R1-R4 
w each independently H. halo, (Ci^)alkyl, hydroxy, (Ci-C6)alkoxy, 
and m and n are each independently 1 , 2, or 3; 
B is H, halo. (CrC6)aIkyl. halo(C|-Ce)a!kyl, or (Ci-C6)alkoxy; 
5 D is H, H, — NH-aryl and — NH-substituted aryl, 
(Ci-C6)alkanoyl and substituted alkanoyl, 
benzoyl and substituted benzoyl, 
aryl and substituted aryl, 
beteroaryl and substituted heteroaryl, 
1 0 <C3-C7)cycIoalkyl and substituted cycloalkyl, or 

heterocycloalkyi and substituted h^rocycloalky]; 
E is COR5, wherein R3 is (Ci-C6)alkyl, OH, (Ci-C6)alkoxy, NR6R7. wherein Re 

and R7 are each independently H or (Ci-C6)alkyl, or one of m and R7 is H 
. or (Ci-C6)alkyl and the other is S02Rat wherein Rg is H or (Ci-C6)alkyl, or 
IS E is substituted heteroaryl or 



20 



.Me 



Me 




(/ 7 

provided that when A is , X is "-CHa-CHaO- q 

phenyl, Y and Z are CH2, B is H, and B is CO2H, D is not pyrrolyl. 

The invention also provides a compound of formula (U) 

Q— CHz-j-E 

Rip "^11 

or a phannaceutically acceptable salt thereof, wherein: 
X is a tether 2 to S atoms in length selected from 
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, wherein indicates a point of attachment; 
Q is aryl or substituted aryl; 

heteroaiy] or substituted heteixTaryl; 

fused heteioaryl. or substituted fused heteroaryl; provided that when q is a 
flve-membered heteroary], the point of attachment from X to Q is not at 
the het^atom of the heteroaryl; 

B is H. halo, (Ci-C6)alkyl, halo(C,-C6)alkyI, or (Ci-C6)alkoxy; 

E is COR«. wherein Rs is (Ci-C6)alkyl, OH, (Ci-C6)alkoxy, NR^R?, wherein Re 

and R? are each independently H or (C]-C6)a]ky], or one of and R7 is H 
or (Ci-C6)alkyl and the other is SO2R8, wherein Rg is H or (C|-C6)alkyl, or 
B is substituted heteroaryl or 

S— ^ Me 

R9-R12 are each independently H, halo, aryl, (CrC6)alkyl, halo(Ci-Ci)alkyl* (Cj- 

C6)alkanoy], haJo(CrC6)alkanoyI, (C3-C7)cyc]oalkylcarbonyl, benzoyU or 

halo(C2-C6)alkanoyl; and 
one or two of J, K, and L are N, 

provided that when J, K, or L are N, R9, Rio, Rii.or R12 is absent at that 

position. 

The invention also provides a compound of formula (HI): 




m 

or a pharmaceuticaDy acceptable salt thereof, wherein: 
A is aryl and substituted aryl, 

heteroaryl and substituted heteroaryl, 
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ftjsed heteroaryl and substituted fused heteroary], 
(C3-C7)cycloalkyl and substituted cycloalkyl, or 
heterocycloalky] and substituted het^ocycloalkyl; 
X is a tether 2 to 5 atoms in length selected from 

'-^CH2-0'*-^'--CH2-CH2-0'--^ --CH2-CH2-CH2^^ --CHz-Chfe-O^ ^ 

• •^CHg-^s*^ ^ CH^^*^^^^^ ^ wherein ** " indicates a point of 

attachment, and wherein — XA can be attached, to the 3, 4, 5, or 6 position 
of the indolinyl core; and 
E is COR5, wherein R3 is (Ci-C6)a]kyl, OH, (Ci-C6)aIkoxy, NR6R7, wherein 

and R7 are each independently H or (Cj-C6)alkyl, or one of Re and R7 is H 
or (C]-C6)alkyl and the other is SOiB^, wherein Rg is H or (CrC6)alkyl, or 
E is substituted hGterowry] or 




Hie invention also provides a compound which is: 
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The invention also provides a compound which is; 




J^-N^COOMe 




a 



COOMd 




COOMs 




10 



15 



20 



The invention also provides a compovmd which is: 

CR)-2-(2-{4-[2-(5-MethyI-2-phenyl-oxazol-4-yI)-ethaxyl-phenyl}-l- 

pyiToI-l-yl-ethyl)-5-propyl-13.4-oxadiazole; 

(R)-2-Ethyl-5-(2-{4-[2-<5-niethyl-2-phenyI-oxazol-4-yl)-ethoxy]-phenyll- 

1 .pym)I-l-yl-ethyl>1.3.4-oxadiazole; 

(R)-2-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl )-l -pyrrol-1- 

yl-ethyl)-13.4-<»tadiazole: 

(R>2-Methyl-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}- 

2-pyiTol-I-yl-propionic a<ad; 

(R)-3-MethyI-5-(2-{4-I2-(5-methyl-2-phenyl-oxa2sol-4-yl)-ethoxy]- 

phenyl)-l-(S)-pyrrol-l-yl-ethyl)-4H-1^.4-ttia2ole; 

(R)-2-(3.Bromo-pyrrol-1-yl)-2-inethyl-3-(4-[2-(5-methyl-2-phenyl- 

oxazol-4->1)-ethoxy]-phenyl)-propionicacid; 

(S)-3,3^-Trifluoro-2-{4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 

benzyl }-2-pyrrol-l-yl-propionic acid; 

(R)-3.3,3-Trifluoro-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxyl- 

beozyl } -2-pyrrol-l-yl-propionic add; 

(R)-2-ethyl-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl>ethoxyl-pbenyl}-2- 

pyrrol-l-yl-propionic acid; 
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(S)-2-ethyl-3-{4-I2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenylJ-2- 
pynrol-I-yl-propionic acid; 

(R)-2-propyI-3-(4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl)-2- 
pyirol-l-yl-px^ionic acid; 

5 (S)-2-propyl-3-{ 4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyI }-2- 

pynol-I-yl-ixropionic acid; 

(S>3^,3-lVilluoroethyl-2-{4-[2-<5-rnethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
benzy]}-2-pyiTol-l-yl^ropionicacid: 

CR>33,3-Trifluoroethy]-2-{4-[2-(5-methyl-2-phenyl-oxa20l-4-yl)- 
10 ethoxy]-benzyl)-2-pym>l-l-yl-propionic add; 

CR)2-F]uoit>metbyI-2-{4-[2-(S-methyl-2-p]]eny]-oxazol-4-3^)-ethoxy]- 
benzyl)-2-pym>I-l-yl-propionic acid; 

(S)2-FIuofomethyl-2-{4-[2-(5-methy]-2-phenyl-oxazol-4-yl)-ethoxyl- 
benzy].}-2-pytTol-]-y]-propionic acid; 

'5 (S)-3-{4-I2-(5-Ethy]-pyridin-2-yl)-ethoxy]-pheayI)-2-fluoromethyl-2- 
pyiTDl-l-yl-propionic add; 

(R)-3-{4-[2-(5-EthyI-pyridin-2-yl)-cthoxy]-phenyI)-2-fluoromcthyI-2- 
pyrroM-yl-propionic acid; 

(S)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyl}-l-pyiToH-yl-ethyl)-5- 
20 propyl-l,3,4-oxadiazo]e; 

(R)-3-{4-[2r(5-Ethyl-pyridjn-2-yl)-€thoxy]-phenyl)-l-pyrrol-l-yl-ethyl)-5- 
propyl-1 ,3,4-oxadiazole; 

(S)-3-{4-I2-(5-Ethyl-pyridiii-2-y])-ethoxy]-phenyl}-l-pyiTol-l-y]-ethyl).5- 
propyl- 1 ,3 ,4-oxadi azole; 

25 (R)-3-{ 4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-irfienyl } -1 -pyrrol-l-yl-ethyj)- 

l,3|4-oxadiazole; 

(S)-3-{ 4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyl }-l-pynx)H -yl-ethyl)- 
1,3,4-oxadiazoIe; 

(R)-3-{4-[2-(5-Ethyl-pyridin-2-yI)^oxy>phenyl)-2-pyiTol-l-yl- 
30 propionic' add; 

(S)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyl)-2-pyiToH-yl- 
propionic acid; 
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(R).3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyl}-HS)-pynol-l-yl- 

ethyI)-4H-U,4-triazole; 

(S)-3-{4-I2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyI)-l-(S)-pyrrpl-l-yl- 

ethyl)-4H-l ,2,4-triazole; 
5 (R)-2-(3-Broino-pynol-l-yl>3-{4-[2-(5-Ethyl-pyiidin-2-yl)-elhoxy]- 

phenyl) -propionic acid; 

(S)-2-(3-Bromo-pyrK)M.yl)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]- 

phenyll-propionic acid; 

(S>3,3>Tiifluoro-3-i4-I2.(5-Bthyl-pyridin-2-yl)-etboxy]-phenyl}-2- 

10 pyrrol-l-yl-propionic add; 

(R)-3.3,3-'IWflooro-3-{4-[2-(5-Ethyl-pyridin-2-yI)-ethoxy]-pbenyl)-2- 

pyrroH-yl-propionic acid; 

(R)-2-ethyl-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-pheoyl)-2-pynol-l-yI- 

propionic acid; 

15 (S).2-ethyl-3-{4-[2-(5-Ethyl-pyridin-2-yl)-etfaoxy]-phenyl}-2-pynol.l-yl- 
propionic acid; 

(R).2-piopyl-3-{4-l2-(5-Ethyl-pyridin-2-yl)-eihoxy]-phenyl}-2-pym>l-l- 
yl-|Hropionic acid; 

(S)-2-propyl-3-{ 4-[2-(5-Ethyl-pyridin-2-yl>ethoxy]-phi!nyl )-2-pyrrol-l- 

20 yl-propionic acid; 

(S)-3.3,3-Trifluoroethyl-3-{4-t2-(5-Efliyl-pyrian.2.yl)-cthoxy]-phenyl}-2- 

pyiTol-1 -yl-propionic acid; 

(R)-3,3,3-Trifluoroethyl-3-{4-[2-(5-Ethyl-pyri<fin-2-yl)-ethoxyl-phenyl}- 

2-pyiTol-l -yl-propionic acid; 
25 (S)-2.PyiTol-l .yi-3-[4-(4'-trifluoiomethyl-l)iphenyl-4-ylmetlioxy)-phenyll- 

propionic acid; 

(R)-2-PyrTol-l-yl-3-l4-(4'-trifluoromethyl-biplienyl-4-ylinethoxy)-phenyl]- 
prqpionic acid; 

(R)-2-(2-[4-(4'-trifiuoromethyl-biphenyl-4-ylmethoxy)-phenyl)l-l-pyrrol- 

30 • l-yI-ethyl)-5-propyl-1.3,4-oxadiazole; 

(S)-2-(2-[4-(4'-trifluoromethyl-biphenyl-4-ylmethoxy)-phenyl}]-l-pyitol- 

l.yl-ethyl)-5-propyl-U3.4-oxadiazole; 
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(R>2-Ethyl-2-[4-(4'-trifluoromethyl-biphenyM-ylmethoxy)^^^ 
pyrroM -yl-ethyl)-l »3,4-oxadia2ole; 

(S>-2-Ethyl-2-[4-(4 -trifluoromethyl-biphenyI-4-ylmethoxy)-pheiiyI - 
pyrrol- 1 -yl-ethyl)- 1 ,3»4-oxadiazole; 
5 (R)-2-2-[4-(4-trifluoromethyl-biphenyI-4-ylnieA^ 
yl-ethyl)-l ,3,4-oxadiazole; 

(S)-2-2-I4K4'-trifluoit)methyI-biphMyl-4-yImeilioxy)-phen I -pyirol- 1 - 
yl^thyl)-! ,3>4-oxadia2ole; 

(R)-2-Metbyl-3-[4^4'-trifliioromethyl-biphenyl-4-ylm^ 
1 0 pyrrol-1 -yl-propionic acid; 

(S)-2-Methyl-3-[4-(4'trifluoromettiyl-biphenyl-4-ylmethoxy>ph 
pyrroM-yl-propionic add; 

(R)-3-Methyl-5-(3-I4-(4'-trifluoromethyl-biphenyl-4-ylme*^ 
l-(S)-pyirol-l-yl-ethyl)-4H-l A4-triazole; 
15 (S>3-Methyl-5-(3-[4-(4'-trifluoromethyl-biphenyl-4-yIinethoxy 
l-(S).pyiToM-yl-ethylMH-l,2,4-triazoIe; 

(R)-2-(3-Bromo-pyrrol-l-yl)-3-[4-(4Mrifluoromediyl-W^^ 
ylniethoxy)-phenyl]-propionic acid; 

(R)-2-(3-Bromo-pyiToKl-yl)-3-I4-(4'-trifluon)methyl-b 
20 yljnethoxy)-pheny]]-propionic acid; 

(S)-3»33-Trifluoro-2-[4-(4'-trifluoromethyl-biphenyl-4-ylmethoxy> 
benzyl]-2-pyrrol-I -yl-propionic acid; 

(R)-3,33«Trinuoro-2-[4-(4-trIfluoromethyl4)lphenyM-yImethox 
benzyl]-2-pyrrol-l -yl-propionic acid; 
25 (R>2-ethyl-3-[4-(4*-trifluoromethyl-biphenyl-4-ylmethoxy)-phenyl]-2- 
pyrrol-1 -yl-propionic acid; 

(S)-2-cthyl-3-[4-(4'-trifluoroniethyl-biphenyl-4-ylinethoxy)-phenyl>^^ 
pyrrol- 1 -yl-propionic acid; 

(R)-2-propyl-3-[4-(4-trifluorometfiyl-biphenyl-4-ylmethoxy)-phenyl]-2- 
30 pyrrol- 1 -yl-propionic acid; 

(S)-2-propyl-3-[4-(4'-trifluoromethyl-biphenyl-4-yln3ethoxy)-phenyl]-2- 
pyrrol-l-yl-propionic acid; 
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(S)-333-Trifluoioc4h3d-2-[4K4'-trifluoromelhyl-biphenyI-4-ylme^^ 

b»izyl]-2-pym>I-l-yI-p!ropionic add; 

(R)-33>TrifIuoix>cthyl-2--[4-(4'-trifhioromethyl-biphenyl-4-ylmet^ 

benzyl]-2-pym>l-l-yl-propionic acid; 
5 (R) 2-Fluororaelhyl-2-[4-(4'-trifluoroniethyI-biphenj4-4-ylineihoxy)- 

benzyl]-2-pym>l-l-yI-piopioiiic acid; 

(S)2-I^oPoinethyl-2--[4-(4'-trifluoromethyl-biphenyl-4-yln^ 

benzyl]-2-pyiToM-yl-pcDpionjc add; 

(S)-2-3-{4-[2-(Methyl-pyridid-2-yl-aimno)-ethoxy]-phenyI}-l-pyrrol-l-yl- 

10 ethyl)-5-propyl-i;3,4-oxadiazole; 

(R)-2-3-{4-[2-(Methy]-pyridin-2-yl-amino)-etfioxy]-phenyl}-l-pyrrol-l- 

yl-ethyl)-5-propy]-l ,3,4-oxadiazole; 

(S)-2-Ethyl-2- { 4-[2-(Methyl-pyridin-2-)i-ainino)-eftoxy]-phenyl } -1- 
pyiTol-l-yl-ethyl)-l,3,4-oxadJazoIe; 
15 (R)-2-Ethyl-2-{4-[2-(Methyl-pyridin-2-yl-aniino)-ethoxy]-phenyl)-l- 

pyrrol-l -yl-ethy])-l ,3,4-oxadiazole: 

(R)-2-2-{4-[2-(Methyl-pyridin-2-yl-ainino)-eftoxy]-phenyl}-l-pyrrol-l- 

y]-ethyl)- 1 ,3,4-oxadjazole; 

(S>2-2-{4-[2-(Methyl-pyridin-2-yl-ainino)-^oxy]-phenyl}-l-pyrrol-l-yl- 

20 ethyl)-!, 3,4-oxadiazole; 

CR)-2-Methyl-3-{4-[2-(Methyl-pyridin-2-yl-aniino)-ethoxy]-phenyl)-2- 

pyrrol-l-yl-propionic acid; 

(S)-2-Methyl-3-{4-[2-(Methyl-pyrjdin-2-yl-aniino)-ethoxy]-phenyl}-2- 

pym)l-l-yl-propionjc acid; 
25 (R)-3-Methyi-5-(3- { 4-[2-(Methyl-pyridin-2-yl-amino)-ethoxy]-phenyl } -1 - 

(S)-pyiTol-l-yl-ethyl)-4H-l,2.4-triazole; 

(S>3-Methyl.5-(3-{4-[2-(Methyl-pyridin-2-yl-amino>ethoxy]-phenyl}-l- 
(S)-pyrrol-l -y]-ethyl)-4H-l ,2,4-triazole; 

(R)-2-(3-Bromo-pyiTol-l-yI)-3-{4-[2-(Methy]-pyTidin-2-yl-amino)- 

30 etboXyJ-phwiyl} -propionic acid; 

(S>2-(3-Bromo-pyiTol-l-yl)-3-{4-t2-(Methyl-pyridin-2-yl-aniino)- 

ethoxy]-phenyl}-pn>pionic add; 
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(S)-3,33-Trifluoro-2-{4-[2-(MethyI-pyndin-2-yl-amin 
2-pyrroI-l-yl-piopionic acid; 

(R)-3»3,3-Trifluoro-2-{ 4-[2-^ethyl-pyridin-2-yl-amino)-^th }• 
2-pyiToM-yl-propionic acid; 
5 (R)-2-ethyl-3-{4-[2KMethyJ-pyridjn-2-yl-amino)-ethoxy]-phenyl ^ 

pyrrol-l-yl-propionic acid; 

(S)-2-ethyl-3-{4-[2-(Methy]-pyridin-2-yI-amino)-ethoxy]-phenyl^ 
pyrrol-l-yl-propionic acid; 

(R>2-propyl-3-{4-[2-(MethyI-pyridin-2-yl-amino)-ethoxy]-phenyl } -2- 
1 0 pynxDl-* I-yl-piopionic acid; 

(S)-2-prppyl-3-{4-[2KMethy]-pyridin-2-yI-amino)'^thoxy]-phenyl^^^ 
pyiroI-1-yl-propionic acid; 

(S>3^3-Trifluojx)ethyI-2-{4-[2-(Methyl-pyiidin-2-yl-aim 
benzyl 1-2-pyrroH-yl-propionic acid; 
15 (R)-3,3,3-Trifluoxt>ethyl-2-{4-.[2.(Methyl-pyridin-2-yl;aOT 
benzyl )-2-pyrro]- 1 -yJ-propionic acid; 

(R) 2-Fluoromethyl-2- { 4-[2-(Methyl-pyridin-"2-yl-amino)-ethoxy> 
benzy]}-2-pym)l-l-yI-propionic acid; or 

(S) 2-Fluoromcthyl-2- 1 4-[2-(Methyl-pyridin-2-yl-ainin6)-ethoxy]- 
20 benzyl } -2-pyiTo]- 1 -yl-propionic acid. 

The invention also provides a compound which is: 
(S)-3-{4-[2K5-Metbyl-2-phenylK)xa2ol-4-yl)-ethoxyl-plienyl}-2-pyiTO 
yl-propionic acid; 

(S)-2-(2-Benzoyl-pynol- 1 -yl)-3-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)- 
25 ethoxy]-phenyl}-propionic acid; 

(S)-2-(3-Benzoyl-pyiro]-l-yl)-3-{4-[2-(5-methyl-2-phenyKoxazol-4-yl)- 
ethoxy]-phenyl}-propionic add; 

(S)-3-{4-[2-(5-Methy]-2-phenyl-oxazol-4-yl)-ethoxy]-phenyll-2-(3- 
phenyl'pyrroU -yl)-propionic acid; 
30 (S)-3-{4-[2-(Benzooxazol-2-yl-methyl-amino)-ethoxy]-*phenyl}-2-(3- 
phenyl-pyrroU -yl)-propionic acid; 
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N-(S>(3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethoxy]-phenyl}-2- 

pyrrol-l-yl-propionyl)-B«izenesulfonamide 

N-(SH3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl>ethoxy]-phenyll-2- 

pyrrol-l-yl-propionyl)-niethanesalfonainide; 
5 (S)-2-(3-Isobutyryl-pyrrol-l .yl).3-{4-[2-(5-methyI-2-phenyI-oxazol-4-yl)- 

ethoxyl-phenyl} -propionic acid; 

(S)-2-(3-CycJohexanecarbonyl-pyniol- 1 -yl)-3-{4-[2-(5-inethyl-2-phenyl- 

oxazol-4-yl)-ethoxy]-phenyl )-propjonic acid; 

(S)-3-{4-[2-(Benzooxazol-2-yl-methyl-aniino)-cthoxy]-phenyll-2-(3- 

10 cyclohexanecarbonyl-pynol-l-yl)-propionicadd; 

(S)-2-(3-CycIohexanecarbonyl-pyrrol-l-yl)-3-[4-(2-fluoro-benzyJoxy)- 

phenyll-propionic add; 

(S)-3-{4-[2-(5.Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-[2-(2^^- 

trifluoro-acetyl)-py noI-1 -yl]-propionic add;. 
J 5 3.{4-[2-(5-MethyI-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl }-2-pyridin-4-yI- 

propionic acid; 

2-Methyl-5-(2.{4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-l- 

plienyl-ethyl)-2H-tetrazole 

2-Methyl-3-t4-[2-(5-inethyI-2-phenyI-oxazol-4-yl)-ethoxy]-phenyI)-2- 

20 thiophen-2-yl-propionic acid; 

N-(2,2-Dimethyl-3-{4.-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 

phenyl } -propionyl)-inetlianesiUfonamide 

N-(2-Fluoro-3-{4-[2-(5-methyl-2-plienyl-oxazol-4-yl>ethoxy]-phenyl)-2- 

phenyl-propionyO-methanesulfonamide 
25 2-(5-Methyl-2-pbeny]-oxazo]-4-yl)-3-{4-[3-(5-niethyI-2-plienyi-oxazQl-4- 

yl)-propyl]-phenyl } -propionic acid; 

2- (5-Methyl-2-phenyl-Qxa2ol-4-yl)-3-{4-[2-(5-metiiyI-2-phenyl-oxazol-4- 

yl)-edioxy]-phenyI} -propionic acid; 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-ph6nyl}-2-phenyl- 

30 propionic acid; 

(S>2-(2-Acetyl-pyrro]-l-yl)-3-{4-[2-(5-methyI-2-phenyl-oxazol-4-yl)- 

ethoxyl-phenyl}-propionic acid; 
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3M 4-[2-(Beii2othia2ol-2-ylsulfanyl)-ethoxy]-phenyI }-2-py^ 
propionic acid; 

(S)-2-PyiTOlO-yl-3-{4-[2-(2-trifluoromethyI-phenyl>ethoxy]'^^^ 
propionic acid; 

5 (S>3-{4-[2-(4.phenyl-piperazin-l-yI>ethoxy>phenyl}-2-pyiTO^ 
propionic acid; 

(S)-3-{4-[2-(5-Methyl-2-phenyl-thia2ol-4-yl).ethoxy]-phenyl}-2-^ 
yl-propionic acid; 

(S)-2.(3-ChIoro-2.5-dimethyl-pynol-l-yl).3.{4-(2-(5-meft^^ 
10 oxazol-4-yl)-ethoxy]-phenyI}-propionicacid; 

(S)-3-(4-{2-[(7-Chloro-quinolin-4-yl>methyl-amino]-ethoxyJ-ph 
pynx>M -yl-propionic acid; 

(S).2-(3-Acetyl-2^-djmethyl-pyno^l-yl)-3-{4-[2-(4-m^^ 
oxazol-S'y])-et}ioxy}-ph6nyl} -propionic acid; 
15 (S)-242^-Dimethyl-3-(2A2-trifluoro-acctyl)-pyiTOl-l-yI]-3.{4-p^^ 
methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl }-propionic acid; 

3-i 4-[2-(2-Pheny]-benzim]dazol-l -yl)-ethoxy]-phenyI }-2-pyrroM -yl- 
propionic acid; 

2-(3-Bromo-pyiTol-l-yl)-3-{4-[2-(5-iiiethyl-2-phenyl-oxazol-4-yl)- 
20 ethoxy]-phenyl}-propionJC add; 

2-(2-Bromo-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazo]-4-yl)- 
ethoxy]-phenyI } -propionic acid; 

2-(2-Chloro-pyrrol. 1 -yl)-3- { 4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy]-phenyl)-propionic acid; 
, 25 (S)-2-(2-Butyryl-pyn'o]-^l -yl)-3-{4-[2-(5-niethyl-2-phenyl-oxazoM^^ 

ethoxy] -phenyl) -propionic acid; 

(S)-2-(2,5-Dimethyl-pynt)l-l-yl)-3-[4-(2-fhioro-benzyloxy>pte 
propionic acid; 

(S)-3-{4-[2-(5--Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-(2- 
30 methy]-5-phenyl-pyrrol-l-yl)-propioiiic acid; 

(S)-2-(2,5-Dinaethyl--pyn-ol.l-yl)-3-{4-[2-(5-methyl-2-phenylHDxazol^ 
yl)*-6thoxyJ-pb6nyl } -propionic acid; 



wo 03/018553 PCT/IB02/02843 

-15- 

3-{4-I3K5-Methyl-2-phenyl-oxazol-4'yl)-propionyl]-phenyl)^^^^ 

yl-propionsc add; 

3-{4-[2-(5-Methyl-2-phenyI-oxazol-4-yl)-ethoxy]-phenyl)-^^^ 

yl-propionic add; 

5 3-{4-[2K5-Methyl-2-phenyI-oxazol-4-yl)-ethoxy]-phenyI}-2-pyri 

propionic add; 

3-{4-[2^5-^Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-plien 

propionic acid; 

3-{4-[2-(5--Mcthyl-2-phenyl-oxa2iol-4-yl)-ethoxy]-pheny 

1 Q triflorophenyl)-propionic acid; 

3-{4-[2-(5-Methyl-2-phenyI-oxa2ol-4-yl^ethoxy]-phenyl}-2-phenyl^ 

propionic acid; (R) 

2-(4-Methoxy-phenyl>3-{4-[2-(5-methyl-2-phCTyl-oxaz^^ 

phenyl} -propionic add; 
15 3-{4-[2-(5-Methyl-2-phen3d-oxazol-4-yl)"ethylamino]-phenyl)-^^^ 

yl-propionic acid; 

2-MethyI-3-{4-[2"(5-methy^2-phenyl-oxa2ol-4-yl)-ethoxy]-phra^^ 

phenyl-propionic acid; 

2>Dimethyl-3-{4-I2-(5-methyl-2-phenylK)xazol-4'yl)-ethoxyI-phehyl}"- 

20 propionic acid; 

2- Fluoro-3-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl><5thoxy]-phenyl}-2- 

phenyl-propionic acid; 

3- {4-[2-(5-Methyl-2-phenyl-oxazoJ-4-yl)-ethoxy]-phenyl)-2-(2-oxo- 

pynolidln-l-yl)-propionic acid; 
25 2-Ethyl-5-(2- {4-[2-(5-methyl-2-phenyI-oxazol-4-yl)-ethoxy]-phenyl J -1- 

phenyl-ethyl)- 1 ,3 ,4-oxadiazolc 

3-{4-[3-(5-Metbyl-2-phenyl-oxazol-4-yl)-propion5d]-phenyll-2-pyrroH- 

yl-propionic acid; 

3.{4.[2^(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-pyridin-3-yl- 

30 propionic acid; 

3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-.ethoxy]-ph6nyl}-2-phenyl- 

propionic acid; 
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3'{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)"ethoxy]-phenyl)-2-(^ 
triflorophenyl)-propionjc acid; 

(R)-3-{4-[2-(5-Methyl-2-pheny]-oxazol-4-yl)-ethoxy]-phenyI}-2-phCT^^ 
pn^ionic acid; 

5 S)-2-'Methyl-3-{4-[2-(5-iiiethyl-2*phenyl^oxa2ol-4-y])-eA^^ 
pyrrol- 1 -y]-propjonic acid; methyl ester 

3-{5-[2-(5-Methyl-2-phenyl-oxa2oM-y])-ethoxyJ-.indol-l-yl}-pro^^ 

acid; 

3"{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl}-pix)pi^^^ 

10 acid; 

(S)-2-(2-{4-[2H:5-Methyl-2-phenylK)xazol-4-yl)-ethoxy]-pte^ 
1 -yl-ethyl)-5-propyl-l »3«4-oxadiazole 

(S)-2-Ethyl.5-(2.{4-[2-(5-methyl-2-phenyl-oxazo]-4-yl)-«A^^ 

1- pyiTol-l -yl-ethyl)-l ,3.4-oxadiazoie 

15 (S)-2-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl>ethoxyJ'phenyI)-l^ 
yl-ethyl)- 1 ,3,4-oxadiazoIe 

(S)-3-Methyl-5-(2-{4-[2-(5-mesthyl-2-phenyl-oxazol-4-yl)-eth 
phenyl ) - 1 -(S)-pyrroM -yl-ethyI)-4H-l ,2,4-tria2ole 

2-<3-Bromo-pyrrol-l-yl)-2-methyl-3-{4-[2K5-methyl-2^henyl-oxaM 
20 yl)-ethoxyJ-pheny] } -propionic acid; 

3,3.3-T^iflupro-2-{4-[2-(5-methyl-2-pheny^oxazpM•-yl)-ethoxy]-benzyl 

2- pyrroM-y)-propionic acid; 

2- (4-Ben2yloxy-indoM -yl)-propjonic add; 

3- (l-{4-[3-(5-'Melliyl-2-phenylK)xazol-4-yl)-propyl]-benzyl}-lH-pyrr^ 
25 yl)-propionic acid; 

(l-[2-(5-Mcthyl-2-phenyl-oxazoM-yl)-ethyl]-lH-indol-5-yloxy>phenyI- 
acedc acid; 

2-(l-Methyl-lH-indol-3-yl)-3-{4-[2<5-methyl-2-pheayl-oxazol-4-yl> 
ethoxy]-phenyl}-propionic acid; 

30 3-(4-[3-(5-Metbyl-2-phenyl-oxazoM-yl)-propoxy]-indcM.yl)-propionic 
acid; 
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2K4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxyl-indol-l-y^^ 

acid; 

3- (4-[2-(2-Trifluoroinethyl-phenyl)-ethoxy]-indol-l-y^ 
(4-[3-(5-Methyl-2-pbenyI'Oxazoil-4-yl)-piopoxyl-indol.^ -yl)-aoetic acid; 

4- [2-(5-Mctbyl-2-phraylK>xa201-4-yl)-ethoxy]-indol 
4-{4-[2K5-Methyl-2-pbenyI-oxazol-4-yl)-ethoxyl-indol-l-^^ ^idi 
3-(3-Huon>4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-cfh^^ 

pyrrol- 1-yl-propionic acid; 

3-{4-[2<5-Methyl-2-phenyl-oxazol-4-yl)-cthoxy]-phenyl)-2-pyridin^^ 

propionic acid; 

2-Methyl-5-(2-{4-t2-(5-methyl-2-phenyl-oxazol-4-yI)-ethoxy]- 

phenyl-eth)i)-2H-tetra2olc 

1- Mcthyl-5-(2-{4-[2<5"methy!-2-phenyl-oxazol-4-yl)^thoxy]-^^^ 

phaiyl-ethyl)-lH-tetra2ole 

2- Methyl-3-{4-[2<5-methyl-2-phCTyl-oxa2ol-4'yl)-ethoxy]-pben 

thiophen-2-yl-propionic add; 

2-Methyl-3-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 

thiophen-3-yl-propionic acid; 

N.(2,2-Dimethyl-3-{4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 

phenyl } -propionyl>metbanesulfonamide 

N-(2-Huan)-3-{4-[2-(5-methyl-2-phenylK)xazoI-4-yJ)-elhoxy]-phenyl} 

pheny}-propionyl)-methanesulfbnamide 

3.{3-[2-(5-MethyI-2-phenyl<>xazoI-4-yl)-€;thoxy]-isoxazol-5-yl}-^^^ 

1-yl-propionic acid; 

2-(5-MethyI-2-phenyl-oxa2ol-4-yl>3-{4-[3K5-methyl-2-phenyl-oxazol-4- 

yl)-propyl]-phenyl)-propionic acid; 

2- (5-MethyI-2-phenyl^3xazoM-yl)-3-{4-[2-(5-methyI-2-phenyl 

yl)-ethoxy]-phenyl} -propionic acid; 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl)-2-phenyl- 

propionic acid; 

3-{4-(3-(5-Methyl-2-phenyloxazol-4-yl)-propyl]-phenyl)-2- 

phenylpropionic acid; 
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3-{ 6-I2-(5-Methyl-2-plienylK)xazoI-4-yI)-ethoxy]-pyridjn-3-yJ }-2-pyrrDl- 
l-yl-propionic acid; 

3-{6-[2-(5-Methyl-2-phenyl-xoa2ol-4-yI)-ethoxy]-yridin-3-y^ 
phenylpropionic acid; 

5 3'{6-I2-(5-Methyl-2-phenyl-xoazol-4-yI)-ethoxy>yridin-3-^^ }-2- 

phra)ipropionic acid; 

3-{ 6-[2-(5-MethyI-2-piienylK)xazo]^yJ)-ethoxy]-pyridin-3-yI }-2- 
thiophen-2-yl-piiopionic acid; 

3-{4-[2-(5-Meth^-2-phenyI'Oxazol.4-yl)-ethoxy]-pheiiyl}-2-phenyl- 
10 acrylic acid; 

{4-[2K5-methyl-2-phenyl-oxazol-4-yJ)-ethoxy]benzylaira 

acid 

Methyl-{4-[2-(5.methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzyl^ 
phenylacetic add; 

15 6-[2-(5-Methyl-2-phenyl<)xazoI-4-yl)-ethoxy]-naphthalene-2-carboxylfc 
acid; 

3-{5-[3-(5-Methyl-2-phenyl-oxazol-4-yl3-pjiopyl]-naphthalen-l-yl}-2- 
pyrrol-l-y]-propionic acid; 

3-{4-[3K5-MethyI-2-phenyl-oxa2ol-4--yl)-propyl]-phenyl }-2-l ,2,3-triazol- 
20 1-yl-propionic acid; ethy] ester 

3-{4-[3-(5-MethyI-2-phenyl-oxazx>I-4-y])-propyl]-phenyl}-2-l,2,3-triazol^ 
1-yl-propionic acid; 

3-{4-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propyl]-phenyl}.2-pyrazol-l-^^ 
propionic acid; 

25 3-{4-I3-{5-M€thyl-2.phenyI-oxazol-4-yl)-propylJ--phenyl}-2--l,2,4-'rt 
1 -yl-propionic acid; 

5-Methyl-2-phenyl-4-prop-2-enyloxazole 

3-{4-[3<5-Methyl-2-phenylK)xazol-4-yl>prop-l-ynyl]-phenyl}-2-pyri 
3-yl-propionjc acid; 

30 3-{4-[3K5-Methyl-2-phenyl-oxa2ol-4.yl>propyl]-phenyl}-2-pyri^ 
propionic acid; 
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3-{4-[3-(5-Methy^2-pheiiy]-oxazol.4-yl)-propyl]-phenyl}-2-py^ 
propionic acid; 

2-Biphenyl-4-y]-3-{4-[3-(5-meftyl^2-phenyl<>xa20l-4-yl)-pro^ 
phenyl }-propionic acid; 

2-BiphOTyl-4-yl-3-{4-[3-(5-methyI-2-phenyI-oxazoI-4-yl)-prop-l- 
pJienyll-propionic acid; 

2-Biphenyl-3-yl-3-{4-[3'(5-mcthyl-2-phenyI-oxa2oJ-4-yl)-pro^ 
phmyl}-pFopjonic acid; 

2-Biphenyl-3-yl-3-{4-[3-(5-niethyl-2-phenyl-oxa2ol-4-y]>propyl]- 
phenylj-propionic acid; 

2-(5-Methyl-isoxazol-3-yl)-3-{4-(3-(5-niethyl-2-phenyl-oxa2oI-^^ 
propyl]-phenyl}-propionic acid; 

2-(3-MethyI-isoxazol-5-yl)-3-{4-[3K5-niethyl-2-pheny]-oxa2ol-4-yl)- 
pn>pyl]-pbeny]} -propionic acid; 

(5)-3-(4-{ [(5-Methyl-2-phenyl-oxa2ol-4-ylmethyl)-amino]-m^hyl )- 
phenyl>2-pyrroH-yI-propionic acid; 

(S)-3-(4-{[Acetyl-(5-methy]-2-phenyl-oxazoI-4-ylniethyI)-amino]" 
methyl } -phenyl)-2-pynx>l- 1 -y]-propionic acid; 

(5)-3-(4- { IMethylK5-methyl-2-pheny]-oxa2ol-4-ylmethyl)-aniinoJ- 
methyl } -phenyl)-2-pyrroM -yl-propionic acid; 

(5)-3-(4-{ [2-(5-Methyl'-2-phenyl-oxazol-4-yl)-ethyIamino]-methyJ }- 
phenyl)-2-pyrroJ-l-yl-propionic acid; 

(»S)-3-[4-({Benzyl-[2-(5-methyl-2-.phenyl-oxazo]-4-y])-ethyl]-amino}" 
methyI)"phenyl]-2-pyrrol-l -yl-propionic acid; 

(iS0-3-[4-({Bcn2oyl-[2-(5-methyl-2-phenyl-oxazoM-yl)-eth^^ 
methyl)'phen y]]-2-pyrrol- 1 -yl-propionic acid; 

(5)-3-[/K{Acetyl-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyH 
methy])-pheny]]-2-pyrrol- 1 -yj-propionic acid; 

4-{4-[3-(5-MethyI-2-phenyl-oxa2ol-4-yl)-pxopyI3-phenyl}-2-py^^ 
butyric acid; 

3-{l-[3-(5-Methyl-2-phenyl.oxa2ol-4-yl)-prx)pyl]-piperidin-4-yl}-^^ 
1-yi-propionic acid; 
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3- { 3-Methoxy-4-[3-(5-methyl-2-phenyl-oxazo]-4-yl>propenyJ>^^ } -2- 
pyrrol-l-yl-propionic acid; 

3-{3-Methoxy-4-[3-(5^methyl-2-phenyl-oxazoI-4-y]>propyl].phOT 
pyrrol- l-yl-propionic acid; 

3- { 3-Methoxy-4-[2-(5-methyl-2-phenyl-oxa20l-4-yl).ethoxy]-pheny^ } -2- 
pyrroM-yl-propionic acid; 

Butane-l"SuIfonic acid; (3-|4-I3-(5-inethyI-2-phenyl-oxazo]-+-yI)-propyl]. 
phenyl)-2-pyiTo]-l-yl-piiopionyI)-aniide 

N-(3-{4-[3K5-Methyl-2-phenylH5xa20l-4-yl>-propyI]-phen^^ 
yl-propionyO-mettaanesulfonamide 

3-{3-Iodo-4-[2-(5-inethyl-2-phenylK)xazol-4-yD-ethoxy]-pheny]J^^^ 
pynroM-yl-propionic acid; 

3-{4-[2-<5-M6thyl-2-phenylK)xazol-4-yl)-ethc»ty]-3-prop-l-yiiy^ 
2-pyrroM-yl-p3rop]onjc acid; 

3-{ 3-Ethyl-442-(5-methyl-2-pbenyl-oxazol-4-yl)-ethoxy3-phenyl ) -2- 
pyrrol-l -yl-propionic acid; 

3- {6-[2-<S-^Methyl-2-phenyI-oxazol-4-y])-ethoxy]-b]phenyI-3^^^ 
1-yl-proplojiic acid; 

4- {4-[3-(5-Methyl-2"phenyI-oxa2ol-4-yl)-pxTopyll-phenyl)-2-p^ 
butyric add; 

2- PyrroI-l-yl-4-(4-trifluoromethanesulfonyl-phcnyl)-butyri acid; methyl 

est^ 

3- {l-[3-(5-MethyI-2-phenyl-oxa2ol"4-yl)-propyl]-pjperidin-4-^ 
1 -yl-propionic acid; 

3-{3-Methoxy-4-[3-(5-inethyl-2-phenyl-oxazol-4-yl)-propenyl]-pbenyl}-2- 
pynx>l-l-yl-propionic acid; 

3-{3-Methoxy-4-[3-(5-methyl-2-phenyI-oxazol-4-yl)-propyl]-phenyl} 
pynx>M-yl-propionic acid; 

3-(3-Methoxy-4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl}-^^ 
pyrroJ- 1 -yl-propionic acid; 

Butane-l-sulfonic acid; (3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yJ)-propyl]- 
phenyl ) -2-pyrrQM -yl-propionyl>amide; 
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N-(3-{4-[3-(5-Me1hyl-2-ph6nyl-oxa2ol-4-yl>propyl]-phenyl)-2-pynol-l- 

^-pix>pi<»iyl)-nietbanesiilfbnainide; 

3-{3-Iodo-4-[2-(5-methyl-2-phenyl-oxazol-4-y!>ethoxy]-phenyl)-2- 

pyrrol-l-yl-propionic add; 
5 3-{4-[2-(5-Methyl-2-pbenyl-oxa2ol-4-yl)-ethoxy]-3-prop-l-ynyl-phenyI )- 

2-pyrroI-l-yI-propionic add: 

3-{3-Ethy]-4-[2-(5-n)ethyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyI )-2- 

pyrrol-l-yl-propionic add; 

3-{6.-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethoxy]-Wphenyl-3-yl}-2-pyrrol- 

10 l-yl-propionic add; 

The invention also provides a oompovmd which is: 
(S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-elhoxy3'phenyl)-2-pynrol-l - 

)d-propionic add methyl ester. 

(S)-2-(2-Benzoyl-pyrrol-l.yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 

15 ^oxyl-phenyl}-propi<Miic acid methyl ester, 

(S)-2-(3-Ben2oyl-pyrrol-l-yI)-3-{4-[2-(5-,mediyl-2-phenyl-oxazol-4-yl)- . 

^oxyj-phenyl}-propionic acid methyl ester, 

(S)-3-{4-t2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxy]-phenyl}-2-(3- 

phenyl-pyrrol-l-yl)-propionic acid mediyl esten 
20 (S)-3-{4-[2-(Benzooxazol-2-yl-methyl-amino)-ethoxy]-phenyl)-2-(3- 

phenyl-pyrrol-l-yl)-propiomc acid methyl ester; 

N-(S)-(3-l4-t2-(5-Methyl-2-phcnyl-oxazol-4-yl)-ethoxy]-pheoyl)-2r 

pyrrol-I -yl-propionyl)-Benzeiiesu!{bnamide 

N-(S)-(3-{4-[2-(5-Mcthyl-2-phenyl-oxazol-4-yl)-etboxyl-phenyl}-2- 

25 pyiTol-l-yl-propionyl)-Methanesulfonamide 

(S)-2-(3-Isobutyiyl-pynol-l-yl)-3-{4-I2-(5-methyl-2-phenyl-oxazol-4-yl)- 

eflioxy)-phenyl)-propionic acid methyl ester, 

(S)-2-(3-Cydohexanecarbonyl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl- 

oxazol-4-yl)-eaioxy]-phenyl}i?ropiomo acid methyl ester; 
30 (S).3-{4-[2-(B«izooxa20l-2-yI-methyl-amino)-cthoxyl-phenyl}-2-(3- 

cyclohexanecaibonyl-pyrrcd-l-yl)-prc»pionic add methyl ester. 
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(S)-2-(3-CycIohexanecarbonyl-pyrrol-l-yl)-3-[4-(2-fluorD-beiizyloxy)- 
phenylj-propionic acid methyl ester» 

(S>3-{4-[2-(5-Methyl-2-phenyl^xa2ol-4-yl)-ethoxy]-pheny]}-2-[2-(2,2> 
trifluoro-acetyI)-pym)]-l-yI]-pjx>pionic acid methyl ester;. 

3-{4-[2K5-Methyl-2-phenyl-oxa2ol-4-yl)-cthoxy]-phenyl } -2-pyridiii-4-yK 
propionic acid methyl ester, 

2-Methyl-5-(2-{4-[2-(5-methyl-2-phenyJ-oxazol-4-yl)-ethoxy]-^^ 
pheny]-ethy])-2H-tetrazo]e; 

2-Methyl-3M4-[2-(5-methyl-2-phenyl-oxazol-4-yl)^thoxy]-phen^^ 
thiophen-2-yl-propionic acid methyl ester; 

NK2,2-Dimethyl-3-{4-[2-(5-methyl-2-phenyl^xazoI-4-yl)-etho^^^ 
phenyl}-propionyl)-methane5i]]fonamide; 

N-(2-Fluoro-3-{4-[2-(5-methyl-2-phOTylK>xazoM-yl)-ethoxy>pheny^ 
pheny]<*propionyl>-methanesulfonamide 

2-(5-Methyl-2-phenyI<>xazol-4-yl)-3.{4.[3-(5-methyI-2-phenyI.oxazo^^^ 
yI)-propylJ-phenyl} -propionic acid methyl ester; 

2- (5-Methyl-2-phenylK>xazo^4-yl)-3-{4-I2-(5-methyl-2-ph^yl-oxa^^^ 
yl>-ethoxy]-phenyl} -propionic acid methyl ester; 

3- {4-[3-<5'Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl}-2-phenyl- 
propionic acid methyl ester; 

(S)-2-(2-Acetyl-pyn'ol-l-yl)-3-{4-[2KS-niethyl-2-phenyl-oxa2ol-^ 
ethoxyj-phenyl} -propionic acid methyl ester; 

3-{4-[2-(Benzothiazol-2-ylsulfanyl)^ethoxy]-phenyl}-2-pyrroM-yl- 
propionic acid methyl ester; 

(S)-2-Pyrrol-l'yl'3-{4^[2-(2-trifluoromethyl.phenyl)-ethoxy3-phenyl)- 
propionic acid methyl ester, 

(S)-3- { 4-[2-<4-Phenyl-pipera2in-l -yl)-ethoxyJ-phenyl } -2-pyrrol- 1-yl- 
propionic acid methyl est^; 

(S)-3-{4-[2-(5-Methyl-2-phenyl-thia2ol-4-yl>ethoxy]-phenyl}-2-pyrro 
yl-propionic acid methyl ester; 

(S)-2-(3-Chloro-2,5-dimethyl.pyrrol-l-yl)0-{4-[2K5-methyl-2-phenyl. 
oxazol-4-yl)-ethoxy]-phenyl}-propionic acid methyl ester. 



wo 03/018553 



PCT/IB02/02843 



-23- 

(S)-3-(4-i2-[(7-Chloro-quinolin'4-yl)-methyI-amino]-^hoxy 

pyrrol-l-yl-propionic acid methyl ester; 

(S)-2-(3-Acetyl-2.5-dimethyl'pyTOl-l'yI)-3-{4-[2-(4-methyl-2^^^ 

oxazoI-5-yl)-ethoxy]-phenyl}-propionic acid methyl ester, 

(S)-2-[2,5-Dimethyl-3-(2,2,2-trifluoro-acetyl)-pyTO^ 
methyl-2-pbenyI-oxazoM-yl)-ethoxy]-phenyl}-propionic add methyl ester; 
3-{442-(2-Phenyl-benzimidazol-l-yl>ethoxy]-phenyJ}-2-pyiTol.N 

propionic acid methyl ester; 

2-(3-Bromo-pynt)M-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 

ethoxy]"phenyl} -propionic acid methyl ester; 

2. (2-Bromo-pyrxol-^yl)-3-{4'[2'(5-methy^2-phenyl-oxa2o^4-y0 

ethoxy]-phenyl }-propionic acid methyl ester, 

2- (2-CWoix)-pynt>l-l-yl>3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl> 

ethoxy]-phenyl} -propionic acid methyl ester; 

(S)-2-(2-Butyryl-pyrrol-l-yl)-3-{4.[2.(5-methyl-2-phenyl-oxazol-4-yl). 

ethoxyj-phenyl} -propionic add methyl ester; 

(S)-2-(2,5-Damethyl-pyrrol-l-yl)-3-[4-(2-fluoro-ben2yloxy)-phenyl]- 

propionic acid methyl ester; 

(S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl]-2-(2- 

methyl-5-pheny]-pyrroM-yl)-propionjc acid methyl ester; 

(S)-2-(2,5-.Dimethyl-pyrrol.l-yl)-3-{4-[2-(5.methyl-2-phenyI-oxa2oM 

yl)-ethoxy]-phenyl) -propionic acid methyl ester; 

3- {4-[3'(5-Methyl-2-phenyl-oxazol-4-yl)-propionyl]-phenyl}-2-pyrroM- 

yl-piopionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-thiophen-2- 

yl-propionic add methyl ester, 

3-{4-I2-(5-Mcthyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-pyridin-3-yl- 

propionic acid methyl ester; 

3. {4.[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-phrayl- 

30 propionic acid methyl ester; 

3.(4-[2-(5-Methyl-2-phenyl-oxazoM-yl)-ethoxy]-phenyl}-2-(3- 

triflorophenyl)-propionic acid methyl ester; 
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3-{4-[2-(5-MethyI-2-phenylK)xazol-4.yI)-ethoxy]'phenyl}.2-phOT^^ 
propionic acid methyl ester, (R) 

2-(4-Methoxy-phenyI)-3-{4-[2K5-methyI-2-phenyl-oxazol-4-yI)^^ 
phenyl} -propionic acid methyl ester, 

3'|4-[2-(5-MethyI-2-phenyl-oxazoI-4-yl)-«thylainino]-phenyI}-2-pyTO 
yl-propionic acid methyl ester, 

2-Methy].3-{4-f2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl}-2' 
phenyl-propionic add methyl ester; 

2,2-Dimethyl-3-{4'[2<5-methyl-2-phenyl-oxa2ol-4-yl)^thoxy]-phen 
propionic acid methyl ester; 

2-Fluoro-3-{4-f2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy].phenyl}-2- 
phenyl-propionic acid methyl ester, 

, 3-{4-[2-(5''Methyl-2.phenyl-oxa2ol-4-yl)-ethoxy]-phenyI}-2-(2-oxo- 
pyrrolidin- 1 -yl)-propionic acid methyl ester, 

2- Ethyl-5-(2- { 4-[2-(5-methyl-2-phenyl-oxazoW-yl)-ethoxy]-phenyl } - 1 • 
phenyl-ethyl)- 1 ,3,4-oxadiazoIe 

3- {4-[3-(5-Methyl-2-phenyl-oxa20l-4-yl)>-propionyl]-phenyI }-2-pynx>H - 
yl-propionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-y])^ethoxy]-phenyi}-2"pyjidin-3-yl- 
propionic add methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-.ethoxyJ-phenyl}-2-phenyl- 
propionic acid methyl ester; 

3-{4^[2-(5-Methy]-2-phenyl-oxazol-4-yl).ethoxy]-phenyJ}'2-(3- 
trifloropheny])-propionic acid methyl est^; 

(R)-3-{4-[2-(5-Methyl-2'phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-phenyl. 
propionic acid methyl ester; 

S)-2-Methyl-3-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-y])-ethoxyJ-pbenyI}-2- 
pyrroM -yl-propionic acid methyl ester; methyl ester 

3-{5-[2-(5-Methyl-2-phenyI'Oxa2oI-4-yl)-ethoxy]-indol-l-yl)-propionic 
acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyI-oxa2ol-4-yl>ethoxyJ-indol-l-yl}^pK)picttiic 
acid methyl ester; 
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(S>2-(2-{4-[2-(5-Methyl-2-phenylK)xa2ol-4-yI)-ethoxy]-phenyl}-l-p)^ 
1 -yI-ethyl)-5-propyI-l ,3,4-oxadiazole; 

(S)-2-Ethyl-5<2-{4-[2K5-methyl-2-phenyl-oxazoI-4-yI)-ethoxy]-phenyJ}- 
1 -pyrrol- J -yl-ethyl)-l,3,4-oxadiazole; 

(S)-2-{4-[2-<5-Methyl-2-phenylK>xazol-4-yl)-ethoxy]-phenyl }-l-pyrroM - 
yl-ethyl> 1 ,3>4-oxadiazoIe; 

(S)-3-Methyl-5-(2-{4-[2-(5-methyI-2-phenyl-oxazol-4-yl)-^^^ 
phenyl } - 1 -(S)-pyrrDl- 1 -yI-ethyl)-4H- 1 ^,4-triazole; 

2-(3-Bn>mcHpyrroI-l-yl)-2-metfiyl-3-{4-[2-(5-methyl-2-phenyl^^ 
yl)-ethoxy]-phenyl } -propionic acid methyl ester; 

333-TVifluon)-2-{4-[2-(5-methyl-2-phenyl-<>xazol-4-yl)-ethoxy]-^^ 
2-pyrrol-l-yKpropionic acid methyl est^; 

2-<4-Beiizyloxy-indol-l-yl)-propionic acid methyl ester; 
-3-(l-{4-t3-(5-MethyI-2-phenylK)xa2ol-4-yl)-propyl]-benzyl}-l& 
yl^propionic acid methyl ester; 

(l-[2-(5-Methyl-2-phenyl-oxa20M-yl)-ethyl]-IH-indol-5-yloxy)-ph6ny!- 
acetic acid methyl ester; 

2- (l-MethyJ-lH-indol-3-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4'yl). 
ethoxy]-phenyI} -propionic acid methyl ester; 

3- (4-[3-(5-MethyJ-2-phenyl-oxa2oM-yl)-propoxy]-indoI-l-yl)-propiomc 
acid methyl ester; 

2- (4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indoI- 1 -yl)-propionic 
acid metitiyl ester; 

3- (4-[2-(2-Tnifluoromethyl-phenyl)'^thoxy]-indol-l-yl)-propionic acid 
methyl ester; 

(4-[3-(5-Methyl-2-phenyl-oxazoI-4-yl)-propoxy]-indol- 1 -yl)-acetic acid 
methyl ester; 

4- [2-(5-Methyl-2-pheny]"Oxazol-4-yl)-ethoxy]-indoH-yl }-acetic acid 
methyl est^; 

4-{4-[2-(5-Methy]-2-phenyl-oxazoM-yl)-ethoxy]-indol-l-yl)-butyric acid 
methyl ester, 
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3<3-FIuoro-4-[2-(5-methyl.2-phenyl-oxa2oM-yI)-ethoxy>phenyl)-2-(S)- 
pyjToM-yl-propionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-y])-^thoxy]-phenyJ)-2-pyridin-4^^ 
propionic acid methy] ester; 

5 2-Methyl-5-(2-{4-[2.(5-methyl-2-phenylH>xazol-4-yl)-ethoxy]-phenyI - 

phenyl-ethyl)-2H-tetrazo]e 

1- Methyl-5.(2-{4-[2-(5-methyl.2-phenyI-oxazoI-4-yI)-ethoxy]-pIie^ 
phenyl-etfayl)-IH-tetFazoIe 

2- Methy].3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl).ethoxy^phen 
10 thjophen-2-yl-propionic acid methyl ester; 

2- Methyl-3-{4-[2.(5-methyl.2-phenyl-K)xa2ol-4-yl)-ethoxy]-phCTylJ 
thiophen-3-y]-propionic acid methyl ester; 

N-(2,2-Dimethyl-3-{4-[2-(5-methyl-2--phenyl-oxazol^yl>^ 
pheny] }-pFqpionyl)-methaDesulfonamide 
1 5 N-(2-Pluoro-3-{4-[2-(5-methyl-2.phenyl^xa2ol-4-yl)-ethoxyJ"ph 
phenyl-propionyl)-methanestilfonamide 

3- {3-[2-(5-Methyl-2-pheiiyl<>xa2ol-4-yl)-ethoxy]-isoxazol-5-yl}-^^^ 
1-yl-propxonjc acid methyl ester; 

2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-3-{4-[3-(5-methyl-2-phenyl-oxazol-4- 
20 yl)-propyl]"phenyl }-propionic acid methyl ester; 

2- (5-Methyl-2-phenyl-oxazol-4-yl)-3-{4-[2-(5-methyl-2-phenyJ-oxazoI-4- 
y])-ethoxy]-phenyl J -propionic acid methyl ester; 

3- {4-[3-(5-MethyI-2-phenyl-oxa2ol-4-yl>.propyl]-phenyl)-2-phenyl- 
propionic add methy] ester; 

25 3-{4-[3-(5-Methyl-2-phenyloxazoM-yl)'propyl]-phenyl)-2- 
phenylpropionic acid methyl ester, 

3-{6-[2-(5-M6thyl-2-phenyl-oxazol-4-yl).ethoxy)-pyrjdin-3-yl}-2-pyrroI- 
1-yl-propionic acid methyl ester; 

3-{6«[2-(5-Methyl-2-phenyI-xoazol-4-yl).ethoxy]-yridin-3-yI)-2- 
30 phenylpropionic acid methyl ester; 

3-{6-[2-(5-Methyl-2-phenyl-xoazol-4-yl>ethoxy]-yridin-3-yl}-2- 
phenylpropionic acid methyl ester; 
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3-{6-[2-(5-Methyl-2-phenyl-oxazol-4-y])-ethoxy]-pyridjn-3 

thiophen-2-yl-piiopionic add methyl ester; 

3-{4-t2-(5-Methyl-2.phenyl-oxazol.4-yl)-etfaoxy]-phenyl } -2-phenyl- 

aciylic acid methyl ester; 
5 {4-I2-(5-methyl-2-phenyl-oxazoM.yl>ethoxy]-benzylamino}- 

phenyiacetic acid methyl ester; 

{4-[2-(5-methyl-2-phenyl-oxazo]-4-yl)-ethoxy]-benzylamiiio}- 

phenylacetic acid methyl ester; methyl ester 

Methyl-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzylamino}- 

10 phenyiacetic acid methyl ester; 

6-[2-(5--Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-naphthalene'2-carboxylic 

acid methyl ester; 

3-{543-(5-Methyl-2-phenyl'Oxa2ol-4-5i)-propyl]-naphthalcn-J-yl)-2- 

pyrrol-l-yl-propionic acid methyl ester; 
15 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyI]-phenyl }-2-l A3-triazol- 

l-yl-propionic acid methyl ester; ethyl ester 

3.(4-[3<5-Methyl-2-phenyl-oxazol-4.yl>propyll-phenyl)-2-l,2,3-triazol- 

1 -yj'propionic acid methyl ester; 

3.{4.p-(5-Methyl-2-phenyl-oxazol-4-yl>propyl]-phenyl}-2-pyrazol-l-yl- 

20 * propionic acid methyl ester; 

3.(4-(3.(5-.Methyl-2-phenyl-oxa2ol-4-yl>propyl]-phenyl}-2-lA4-triazo^ 

1-yl-propionic acid methyl ester; 

5-Methyl-2-phenyl-4-prop'2-enyloxa2ole 

3.(4.[3.(5-Methyl-2-phenyl-oxazoI-4-yl)-prop-l-ynyIl-phenyl)-2-pyri^^^ 

25 3-yl-propiomc acid methyl ester; 

3-{4-[3-(5.Methyl-2-phenyl-oxazol-4-yl)-propyll-phenyll-2-pyridin-3-yl- 

propionic acid methyl ester; 

3-{4.[3^5-Methyl-2-phenyI-oxa2ol-4-yl>pnDpyl3-phenyl}-2-pyridJn-3-y^^ 

propionic acid methyl ester; 
30 2-Biphenyl-4^yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4'yl>-propyl]- 

phenyl} -propionic add methyl ester, 
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2-Biphenyl-4-yl-3-{4-(3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l-ynyl]- 
phenyl} -propionic acid metfiyl ester» 

2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-phenyI-oxazol-4-y])-prop-l-ynyl]- 
phenyl} -propionic acid methyl ester; 
5 2-Biphenyl-3-yl-3-{4-I3-(5-methyl-2-pheny]-oxazol-4-yl)-propyl]- 
phenyl ) -propionic acid methyl ester; 

2-(5-Metfay]-isoxazo]-3-y])-3-{4-[3-(S-n]ethyI-2-pheny]-oxazol-4-y]>- 
propy]]-phenyl} -propionic acid methyl ester; 

2- (3-Mea]y]-isoxazoJ-S-yl)-3-{4-[3-(S-methyl-2-phenyl-oxazol-4-yl)- 
1 0 propyl]-phenyl )-propionic acid methyl ester, 

(5)-3-(4-{ [(5-MethyI-2-phenyl-oxazol-4-ylmethyl)-amino]-methyl }- 
pheny])-2-pyrrol-l-yI-prop3onic acid methyl ester; 

(iS)-3-(4-{[AcetyI-(S-methyl-2-phenyl-oxazol-4-y]methyl)-amino]- 
methyI}-pheny])-2-pyrrol-l-yl-propionic acid methyl ester; 
15 (.5)-3-(4-{ [Methyl-(5-methyl-2-phenyl-oxaTOl-4-yJmethyl)-anriino]- 

methy] }-phenyl)-2-pyrrol-l-yl-propionic acid methyl ester, 

(S)-3-(4-{[2-(5-Methyl-2-phenyl-oxazo]-4-yl)-ethylamino]-methyl}- 
phenyl)-2-pyrro]- 1 -yl-propionic acid methyl ester; 

(S)-3-[4-({Benzyl-[2-(5-methyl-2-phenyl-oxazo]-4-yl)-ethyl]-amino)- 
20 methyl)-phenyI]-2-pyrrol-l -yl-propionic acid methyl ester; 

(5)-3-[4-({Benzoyl-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]-ami 
methyl)-phenyl]-2-pyrro]-l-yJ-propionic acid methyl ester; 

(S)- 3-[4-({Acetyl-[2-(5-methyl-2-phenyl-oxa2ol-4-yl>ethylI-amino)- 
methyl)-phenyl]-2-pyrro]-I-yl-propionic acid methyl ester; 
25 4-{4-t3-(5-Methyl-2-phenyl-oxa2oM-yl)-propyl]-phenyl}-2-pyniol-l-yI- 
butyric acid methyl ester; 

3- { 1 -[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-piperidin-4-yl } -2-pyiTol- 
l-yl-propionic acid methyl ester; 

3- { 3-Medioxy-4- t3-(5-methyI-2-phenyI-oxa2oM-yl)-propeny]]-phenyl j -2- 
30 • pyrro]-l-yl-propionic acid methyl ester; 

3-{3-Methoxy-4-[3-(5-meth>i-2-phenyl-oxa2oI-4-yl)-propyl]-phenyl}-2- 
pyrrol-l-y]-propionic acid methyl ester,* 
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3-{ 3-Methoxy-4-[2-(5-methyl-2-phenyl-oxazol-4-y])-ethoxy]-phenyl )-2- 
pyrroM-yl-prc^jonic acid methyl ester, 

Butane-1 -sulfonic acid methyl eslen (3-{4-[3-(5-melhyl-2-phenyl-oxazol- 
4-yl)-propyl]-phenyl}-2-pyiTOl-l •yl-propionyl)-aniide 
5 N-(3-{4-[3-(5.Methyl-2.pbenyl-oxa2ol-4-yl)-piopyI]-phenyl}-2-pyrro^ 
y]-propionyl)-methanesulfonaniide 

3-{3-Iodo-4-[2-(5-niethyl-2-phOTy]-oxa20l-4-yl)-ethoxy]-phenyl)-2- 
pyrro]-l-yl-propionic acid methyl ester; 

3- { 4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-3-prop- 1 -ynyl-phenyl ) - 
10 2-pyrrol- 1-yl-propionic add methyl ester; 

3-{3-Ethyl-4-[2-(5-methyI-2-pheny]-oxazol-4-yl)-ethoxy]-phenyl)-2- 
pyrrol-l-yl-prppionic acid methyl ester; 

3-{6-[2-(S-Mcthyl-2-phenyl-oxazol-4-yl)-ethoxyJ-biphenyl-3-ylj-2-pynx5l- 
1-yI^ropionic acid methyl ester; 
15 4- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl } -2-pyrrol- 1 -yl- 

butyric acid methyl ester; 

2- Pyrrol-l-yl-4-(4-trifluoromethanesulfonyl-phenyl)-butyric acid methyl 
est^; methyl ester 

3- {l-[3-(5-Methyl-2'phenyl-oxazol-4-yl)-propyl]-piperidin-4-yl}-2-pynol^ 
20 1 -yl-propionic acid methyl ester; 

3-{3-Methoxy-4-[3-(5-methyI-2-phenyI-oxa2ol-4-yl)-propenyI]-phenyl)-2- 
pyrrol-l-yl-propionic acid methyl ester; 

3-{3-Methoxy-4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl}-2- 
pyrrol-l -yl-propionic acid methyl ester; 
25 3-{ 3-Methoxy-4-t2-(5-metbyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl } -2- 

pyrroM -yl-propionic acid methyl ester. 

Butane- 1 -sulfonic acid methyl ester, (3-{4-[3-(5-methyl-2-phenyl-oxazol- 
4-yl)-propyl]-phenyl } -2-pyrrol- 1 -yl-propionyl)-amide 

NK3-{4-[3-(5-Methyl-2-phenyI-oxazol-4-yl)-propyl]-phenyl}-2-pyrrol-l- 
30 yl-propionyl)-methanesulfonamide 

3-{ 3-Iodo-4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl }-2- 
pyrrol- 1 -yl-propionic acid methyl ester; 
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3-{ 4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethQxy]-3-prop-l -ynyl-phenyl ) - 
2-pyrrol-l-yl-propionic acid methyl ester; 

3-{ 3-EthyM-[2-(5-methyl-2-pheny]-oxa2ol-4-yl)-ethoxy]-phenyl ) -2- 
pyrroJ-l-yl-propionic acid methyl ester; 
5 3-{ 6-[2-(5-Mcthyl-2-phenyl-oxazol-4-yl)-ethoxy]-biphenyl-3-yl } -2-pyrrol- 

1 -yl-propionic acid methyl ester; 

The invention also provides a pharmaceutical composition comprising a 
compound of formula I» n, or in admixed v^ith a carrier, diluent, or excipient 
1 0 Hie invention also provides a method of treating, preventing or controlling 

non-insulin dependent diabetes mellitus in a mammal comprising administering to - 
the mamma] in need thereof an effective amount of a compound of f<Minula I, H, 
orHL 

The invention also provides a method of treating, preventing or controlling 
I S obesity in a mammal comprising administering to the mammal in need thereof an 
efiTecti ve amount of a compound of formula I, n, or IIL 

The invention also provides a method of reducing body weight in an obese 
manunal comprising administering to the mammal in need hereof an effective 
amount of a compound of formula I, II, or m 
20 The invention also provides a method of treating, preventing or controlling 

hyperglycemia in a mammal comprising administering to the mammal in need 
thereof an effective amount of a compound of formula I, n, or III 

Hie invention also provides a method of treating, preventing or controlling 
hyperlipidemia in a mammal comprising administering to the mammal in need 
25 thereof an effective anK>unt of a compound of formula I, II, or ICL 

The invention also provides a method of treating, preventing or controlling 
hypercholesteremia in a mammal comprising administering to the mamma] in 
need thereof an effective amount of a compound of formula I, IT, or HL 

The invention also provides a method of treating, preventing or controlling 
30 . atherosclerosis in a mammal comprising administering to the mammal in need 
thereof an effective amount of a compound of formula I, n, or lU 
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The invention also provides a method of treating, preventing or controlling 
hypertriglyceridemia in a mammal comprising administering to the mammal in 
need thereof an effective amount of a compound of formula I, H, or III. 

The invention also provides a method of treating, preventing or controlling 
5 hyperinsulinemia in a mammal comprising administering to the mammal in need 
thereof an effective amount of a compound of formula I, II, or HI. 

Hie invention also provides a method of treating a parent sufToing from 
abnormal insulin and/or evidence of glucose disorders associated with circulating 
glucocorticoids, growtfi hormone, catecholamines, glucagon, or parathyroid 
10 hormone, comprising administering to the padent a therapeutically effective 
amount of a compound of of formula I, n, or IIL 

The invoition also provides a method of treating insulin resistance 
syndrome in humans comprising administering to a patient in need of treatment a 
composition of frarmula I, n, or IIL 
1 5 Hie invention also provides a method of modulating PPAR activity in a 

mammal, comprising administering to a mammal an effective amount of a PPAR 
modulator of formula I, II, or m. 

The invention also provides a method of lowering blood glucose in a 
mammal, comprising administering to a mammal an effective amount of a 
20 compound of formula I, II, or ID. 

The invention also provides a method of modulating fat cell differentiation 
in a mammal, comprising administering to a mammal an effective amount of a 
compound of formula I, n, or UL 

The invention also provides a process for preparing a compound of 

25 formula I, wherein: 

A is aryl and substituted aryl, 

heteroaryl and substituted heteroaryl, 
fused heteroaryl and substituted fijsed heteroaryl, 
(C3-C7)cycloalkyl and substituted cycloalkyl, or 
3Q heterocycloalkyl and substituted heterocycloalkyl; 

X is a teth«r 2 to 5 atoms in lengtii selected from 
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or ^"2 , wherein " « indicates a point of attachment; 
Q is aryl or substituted aryl; 

heteroaryl or substituted heteroaryl; 

fused heteroaryU or substituted fused tieteroary}; provided that 
when q is a five-membered heteroaryl^ the point of attachment 
from X to Q is not at the beteroatom of the h^eroaryl; 

Y and Z are independently absent or are (CR|R2)n and (CR3R4)mt wherein 
R1-R4 are each independently H, halo, (CrC6)alkyl, hydroxy, (Ci- 
C6)a]koxy» and m and n are each independently 1, 2, or 3; 

B is H, halo, (CrCeDalkyI, halo{Ci-C6)alkyl, or (CrC6)aIkoxy; 

D is H, H, — NH-aryl and — ^NH-substituted aryl, 
(CrC6)alkanoy] and substituted alkanoyl, 
benzoyl and substituted benzoyl, 
aryl and substituted aryl, 
heteroaryl and substituted heteroaryl* 
(C3-C7)cycloalkyl and substituted cycloalkyl, or 
heterocycloalky] and substituted heterocycloalkyl; 

E is COR3, wherein R5 is (Ci-C6)alkyl, OH, (Ci-Q)alkoxy, NR^jR?. 

wherein R^ and R7 are each independently H or (C|-Ca)a]kyl, or 
one of R^ and R7 is H or (Ci-Ce)alkyl and the other is SO2R5, 
wherein Rg is H or (Ci-Q)a1kyl, or E is substituted heteroaryl or 




phenyl. Y and Z are CH2, B is H, and E is CO2H, D is not pyrrolyl; 
comprising: 
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(a) hydro]yzing the ester moiety in the compound of formula I- 
A to an acid moiety under basic conditions. 

R- Me. Et 

l-A • 



The invention also provides a process for preparing a compound of 
fcMmiila n, 

.Me 

B 

^X— Q — CHa-j— E 




a-j-E 
Rio "11 



n 



110 

therein: 

X is a tether 2 to S atoms in length selected from 

— CHa^s-*^* , or , wherein " indicates a point of 

attachment; 
Q is aryl or substituted aryl; 

heteroary] or substituted heteroarji; 
15 fiised heteroaryl, or substituted fused heteroaryl; provided that 

when q is a five-membered heteroary], the point of attachment 

from X to'Q is not at the heteroatom of the heteroaryl; 
B is H, halo, (Ci-C6)alkyl, halo(CrC6)alkyl, or (Ci-C6)alkoxy; 
E is COR5, wherein R5 is (CrC6)alkyl, OH, (CrC6)alkoxy, NR6R7, 
20 wherein and R7 are each independently H or (Ci-C6)alkyl, or 

one of Re and R7 is H or (Ci-C6)alkyl and the other is SO2R8. 

wherein Rg is H or (Ci-C6)a]kyl, or E is substituted heteroaryl or 
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R9-R12 are each independently H, halo, aryl, (Ci-C6)alkyl, haIo(Ci- 
C6)alkyl. (C,-C6)alkanoyI, haio(Ci-C6)aIkanoyl, id- 
C7)cycloalkylcarbony]. benzoyl, or halo(C2-C6)a]kanoyl: and 
one or two of T, K, and L are N, 
provided lliat when J, K. or L are N, R9, Rio. Rii. or R12 is absent at that position; 
comprising: 



(a) alkylating 1 with 2 and (tecaibcwylating 2 when n^2i 




n= 1 or 2 

(b) coupling 2 with 3' to form 4; 



wo 03/018553 



PCT/IB02/02843 



-35- 




hydrolyzing the ester moiety in 4 to form a compound of the 
invention. 




The invention also provides a process for preparing a compound of 
formula (HI) 
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wherein A is ary] and substituted ary], 
heteroaryl and substituted heteroaryl, 
fused heteroaryJ and substituted fused heteroaryl, 
(C3-C7)cycloalkyl and substituted cycloalkyl, or 
heterocycloalkyl and substituted heterocycloalkyl; 
a tethCT 2 to 5 atoms in l^gth selected from 

-vvCH2-C)^^--CH2-CH2-0--^ •--CH2-CH2-CH2'^^ --CH2-S-V. ^ 

, whCTBin indicates a point of attachment; and 
COR5, wherein R3 is (Ci-C6)alkyl, OH. (C,-C6)alkoxy, NR6R7. 
wherein Re and R7 are each independ^tly H or (Ci-<:6)alkyl, or 
one of R<5 and R7 is H or (Ci -C6)alkyl and the other is SO^Ra, 
whmin Rg is H or (Ci-C6)alkyU or E is substituted heteroaryl or 




comprising: 

(a) preparing compound 6 by coupling beta hydroxy estCT 6 with 
indole derivative 5: 
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B 



6 

(b) removing the benzyl group in 7 to provide 8; 



<c) coupling 8 with 9 to provide 10; 




9 

(d) hydrolyzing the ester moiety in 10 to form a compound of the 
invention. 



DETAILED DESCRIPTION OF THE INVENTION 

The following definitions are used, unless otherwise described: halo is 
fluoro, chloro, bromo. or iodo. Alkyl, alkoxy, alkenyl, alkynyl, etc. denote both 
straight and branched groups; but reference to an individual radical such as 
"propyl" embraces only the straight chain radical, a branched chain isomer such as 
"isopropyl" being specifically referred to. 
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The term "(Ci-C6)alkyr means a straight or branched hydrocaiiwn radical 
having Irom 1 to 6 carbon atoms and includes, for sample, mediy], tthyl, 
n-propyl, isopropyl, n-butyl. sec-butyl, isobutyl, tert-butyl, n-pentyl, and n-hexyl. 

The tenn "heterocycloalkyl" means a monocyclic, fused, bridged, or spiro 
bicyclic heterocyclic ring system. Monocyclic heterocyclic rings contain from 
about 3 tol2 ring atoms, with from 1 to 5 heteroatoms selected fiom N, O, and S, 
and pr^oably fixmn 3 to 7 member atoms, in the ring. Bicyclic heterocyclics 
contain fiom 7 to 17 member atoms, preferably 7 to 12 member atoms, in the ring. 
Bicyclic heterocyclics contain from about 7 to about 17 ring atoms, preferably 
horn 7 to 12 ring atoms. Bicyclic heterocyclics rings may be fused, spiro, or 
bridged ring systems. Examples of heterocyclic groups include cyclic ethers 
(oxiranes) such as ethyleneoxide, tetrahydrofuran, dioxane, and substituted cyclic 
ediers, wherein the substituwits ar6 those described above for the alkyl and 
tg^cJoalkyl groups. Typical substituted cyclic ethers include propyleneoxide, 
phenyloxirane (styrene oxide), cis-2-butene-oxide (2.3-dimethyIoxirane), 
3-chlorotetrahydrofiiran, 2,6-dimethyl-l,4-dioxane, and the like. Heterocycloalyl 
groups containing nitrogen are groups such as pyrrolidine, piperidine, piperazine, 
tetrahydrotriazine, tetrahydropyrazole, and substituted groups such as 3- 
aminopyrrolidine, 4-methylpiperazin-]-yl, and the like. Typical sulfur containing 
heterocycles include tetrahydrothiophene, dihydro-1.3-dithiol-2-y], and 
hexahydrothiqpin-4.-yl. Other commonly employed heterocycles include dihydro- 
oxathiol-4-yl, tetrahydro-oxazolyl, tetrahydro-oxadiazolyl, tetrahydro-dioxazolyl, 
tetrahydro-oxathiazolyl, hexahydrotriazinyl, tetrahydro-oxazinyl, moipholinyl, 
thiomorpholinyl, tetrahydropyrimidinyl, dioxolinyl, octahydrobenzofuranyl, 
octahydrobenzimidazolyl, and octahydrobenzothiazolyl. For heterocycles 
containing sulfiir, the oxidized sulfur heterocycles containing SO or SO2 groups 
are also included. Examples inchide the sulfoxide and sulfone fbnns of 
tetFahydrotbiophene. 

The term "aryl" means a cyclic or polycyclic aromatic ring having from 
5 to 12 carbon atoms, and being unsubstioited or substituted with up to 3 of the 
substituent groups recited above for alkyl. alkenyl, and aikynyl. Examples of atyl 
groups mcludephenji, 2,6-dichlorophenyl, 3-m^hoxyphaiy]. naphthyl. 
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4- thionaphthyl» tetralinyl, anthracinyl, phenanthrenyl, benzonaphthenyl, fluorenyl, 

2- acetainidofluoren-9-yI, and 4'-broinobiphenjd. 

The tenn "heteroaiyr' means an aromatic cyclic or fiised polycyclic ring 
system having from 1 to 8 heteroatoms selected from N, O,. and S. The heteroaryl 
5 groups or fused heteroaryl groups may be unsubstituted or substituted by 1 to 

3 substituents selected from those described above for alkyi, alkenyl, and alkynyl. 
for example, cyanothienyl and formylpyrrolyl. 

Typical heteioaryl groups include 2- or 3-thienyl, 2- or 3-furyl, 2- or 

3- pyrrolyl, 2-. 4-, or S-imidazolyl. 3-. 4-, or S-pyrazolyl, 2-, 4^, or 5-thiazolyI, 3-, 
10 4-, or S-isothiazolyl, 2-. 4-, or 5-oxazoJyl, 3-, 4-, or 5-isoxazolyl, 3- or 

5- 1 .2,4-triazoIyl, 4- or 5-1 ,23-triazqlyl. tetrazolyl, 2-. 3-, or 4-pyridyl, 3- or 4- 
pyridazinyl, 3-, 4-, or 5-pyrazinyl, 2-pyrazinyl, 2~, 4-, or 5-pyrimidinyI. 

Aromatic fused heteroaryl groups of from 8 to 20 atoms include but are 
not limited to 1-, 2-, 3-. 5-, 6-, 7-. or S-indolianyl. 1-. 3-, 4-, 5-. 6-. or 7- 
1 5 isoindolyl, 2-. 3-, 4-, 5-, 6-, or 7-indolyl. 2-. 3-, 4-. 5-» 6-. or 7-indazolyl, 2-, 4-, 5-. 

6- , 7-, or 8-purinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, or^quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, 
or 8-quinoliyU 3-, 4-, 5-, 6-, 7-, or 8-isoquinoHyl, 1-. 4-, 5-, 6-. 7-, or 8- 
phthaiazinyl. 2-. 3-, 4-, 5-, or 6-naphthyridin>1. 2-, 3-. 5-, 6-, 7-, or g-quinazolinyl, 

3- , 4-, 5-, 6-, 7-, or 8-cinnoIinyl, 2-. 4-. 6-, or 7-pteridinyl, 1-, 2-, 3-, 4-, 5-, 6-. 7-, 
20 or 8-4aff cariiazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, or 8-cart>zaolyl, 3-, 4-, 5-, 6-, 7-, 

8-. or 9-carijolinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 1 0-phenanthridinyl, 2-, 3-, 4-, 

5- , 6-, 7-. 8-, or 9-acridinyl, 1-. 2-. 4-. 5-, 6-, 7-, 8-. or 9-perimidinyl. 2-, 3-. 4-. 5-. 

6- . 8-. 9-, or 10-phenathiolinyl. 1-. 2-, 3-, 4-, 6-, 7-. 8-, or 9-phena2inyl, 1-, 2-, 3-. 

4- , 6-, 7-, 8-, 9-, or I0-ph©nothiazinyl, 2-, 3-, 4-, 6-, 7-, 8-, 9-, or 10- 
25 phenoxazinyl, 2-, 3-, 4-, 5-. 6-, or 1-, 3-, 4-, 5-, 6-. 7-. 8-, 9-. or 10- 

benzisoqinolinyl, 2-, 3-, 4-. or thieno[2,3-i>3foranyl, 2-, 3-. 5-. 6-, 7-. 8-, 9-. 10-, or 
1 l-7J?-pyrazinot2,3-c3carbazolyl.2-, 3-, 5-. 6-, or 7-2ff-furo[3,2-fe]-pyranyl. 2r, 3-. 
4-. 5-, 7-, or 8-5H-pyrido[2,3-<i]-o-oxazinyl. 1-. 3-, or5-lH-pyrazolo[4.3-</I- 
oxazolyl, 2-, 4-. or 5-4f/-imidazo[4,5ncqthiazo]yl, 3-, 5-, or 8-pyra2ioo[2,3- 
30 41pyridazinyl, 2-. 3-, 5-, or 6-imida2o[2.1-fc]thiazolyI, 1-, 3-, 6-, 7-, 8-, or 9- 
furo[3.4-c]cinnolinyl, 2-. 3-, 4-, 5-. 6-. 8-. 9-. 10. or ll-4H-pyrido[2.3. 
cjcarbazolyl, 2-. 3-. 6-, or 7rimidazo[l,2-b][l,2,4]triazinyl. 7-benzo[b]thienyl, 2-, 
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4-, 5-, 6-, or 7-benzoxazo]yl, 2-, 4-. 5-, 6-, or 7-benziinidazoIy], 2-, 4-, 5-, 6-» or 
7-benzothia2oIyl, 2-, 4*, 5-, 6-, 7-, 8-, or 9-benzoxapinyl, 2-, 4-, 5-, 6-, 7-, or 8- 
benzoxazinyU l-» 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, or 1 l-l/r-pyiTolo[I,2- 
£?][2]benzazapinyL Typical fused heteroary groups include, but are not limited to 
5 2-, 3-, 4-, 5-, 6-, 7-, or 8-qumoliny], 3-, 4-, 5-, 6-, 7-, or 8-isoquino]inyl, 2-, 3-, 
4-, 5-. 6-, or 7-indoIyl, 2-, 3-, 4-, 5-. 6-, or 7-benzo[b]thienyl, 2-, 4-, 5% 6-, or 
7-benzoxazolyU 2-, 4-, 5-, 6-, or 7-benzimjdazolyl, 2-, 4-, 5-, 6-, or 
7-benzothiazolyl. 

Other heteroary] groups include the following groups wherein 'wco/" 
10 indicates the point of attachment 

M-^. ^N, L 

ij ij' \> 

The alkyl, cycloalkyl, het^xx^ycloalkyl, aryl, and heteroary! can be substituted 
with 1 to 4 groups selected from halo» hydroxy, cyano^ alkoxy, nitro, 

nitroso, amino, C1-C5 alkylamino, di-Cj-Cg alkylamino, carboxy, Cj-Cg Cj-Cg 

IS alkanoyl, C] -C5 alkoxycarbonyl, aminocaibonyl, halomethyl, dihalomethyl, 

trihalomethyl, haloethyl, dihaloethyl, trihaloethyl, tetrahaloethyl, pentahaloefhyl, 
thiol, (Ci-C4)alkylsulfanyl, (C]-C4)alkylsulfinyl, and aminosulfonyl. Examples of 
substituted alkyl groups include fluoromethyl, tribromomethyl, hydroxymethyl, 3- 
methoxypropyl, 3-carboxypeDtyl, 3,5-dibromo-6-aminocarbonyldecyI, and 

20 4-ethylsulfinyloctyl. 

The term "prodrug" denotes a compound that is converted in vivo to an 
active compound. The term ^'prodrug group" denotes a moiety that is converted in 
vivo into the active compound of formula I wherein E is substituted het^oaryl or 
— CO2H. Such groups are generally known in the art and include ester forming 

25 groups, that form an ester prodrug, such as benzyloxy, di(Ci- 

C6)alkyIaminoethyloxy; acetoxymethyl, pivaloyloxymethyl, phthalidoyl, 
ethoxycarbonyloxyethyl, 5-methyl-2-oxo-l,3-dioxol-4-yl methyl, and (Ci- 
C6)alkoxy optionally substituted by N-moipholino and amide-forming groups 
such as di(C|-C6)alkylamino. Other prodrug groups include Ci-Q alkoxy, and 

30 where represents a cadon. Preferred cations include sodium, potassium. 
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and ammonium. Otb^ cations include magnesium and calcium. Further prodrug 
groups include 0*M^, where M** is a divalent cation such as magnesium or 
calcium* 

The term "diabetes" refers to a metabolic disorder in which there is 
impaired glucose utilization inducing hyperglycemia. An overview of the 
pathogenesis and morphology of diabetes and its late complications, particularly 
NIDDM, is available to practitioners of the art, for instance, in Robins' Pat|hplogic 
Basis of Disease (S^. Ed., pp. 910-922). Other metabolic disorders associated 
with impaired glucose utilization and insulin resistance include IRS, described 
previously. In addition to tiie major late-stage complications of NIDDM (diabetic 
angiopathy, ath^osclerosis, diabetic nephropathy, diabetic neuropathy, and 
diabetic ocular complications such as retinopathy, cataract formation and 
glaucoma), many other conditions are linked to NIDDM, including dyslipidemla 
glucocortcoid induced insulin resistance, dyslipidemia, polycysitic ovarian 
syndrome, obesity, hyperglycemia, hyperlipidemia, hypercholerteremia, 
hypertriglyceridemia, hyperinsulinemia, and hypertmsion. Brief definitions of 
these conditions are available in any medical dictionary, for instance, Stedman's 
Medical Dictionary (Xtii Ed.). 

As used herein, the term "modulate^* means to change (something such as 
an action or a process); to make it more suitable for its situation. Cambridge 
Dictionaries Online f http:// dictionary. Cambridge, org/define. asp?key:£ 
modulate'>'2+0 last visited June 20, 2002). 

Jt will be appreciated by those skilled in the art that compounds of the 
invention having a chiral c^ter may exist in and be in optically active and 
rac^mic forms. Some compounds may exhibit polymorphism, is to be 
understood that the jHresent invention encompasses any racemic, optically-active, 
polymorphic, or stereoisomeric fcrm, or mixtures thereof, of a compound of the 
invention, which possess the useful properties described herdn, it being well 
known in the art bow to prepare optically active forms (for example, by resolution 
of the racemic form by lecrystallization techniques, by synthesis from optically- 
active starting mat^als, by chiral syntiiesis, or by chromatographic separation 
using a chiral stationary phase) and how to determine activity or cytotoxicity 
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using the standard tests described herein, or using other similar tests which are 
we]] known in the art. 

Specific and preferred values listed below for radicals, substituents, and 
ranges, are for illustration only; they do not exclude other defined values or other 
5 values within defined ranges for.the radicals and substituents 

Specifically, (Q -C6)alkyl can be methyl, ettiyl, propyl, isopropyl, butyl, 
jso-butyl, sec-butyl, pentyl, 3-pentyl, or hexyl; (Ci -C6)a]koxy can be methoxy, 
ethoxy« propoxy, isopropoxy, butoxy, iso-butoxy, sec-butoxy, pentoxy, 3-pentoxy, 
or hexyloxy; haloCQ -C6)a]kyl can be iodomethyl, bromomethyl, chloromethyl, 

10 fluoromethyU trichloromethyl, trifluoromethyl, 2-chloroethyl» 2-fluoroethyI, 2,2,2- 
trifluoroethyl, or pentafluoroethyl; (C3 -C7)heterocycloal]£yl can be pyrrolidiny], 
piperidinyl, furanyU pyranyl, thiofimuiy], and thiopyrmyl; and heteroaryl can be 
fury], imidazoly], triazolyl, triazinyl, oxazoyl, isoxazoyl, thiazolyl, isotfaiazoyl, 
pyrazolyl, pynrolyl, pyrazinyl, tetrazolyl, pyridyl, (or its N-oxide), tfaienyl, 

15 pyrimidinyl (or its N-oxide), indolyl, isoquinolyl (or its N-oxide) or quinolyl (or 
its N-oxide). 




A specific value for A is . Another specific value for A 



N wherein " " indicates a point of attachment Another specific 
Me 





value for A is . Anotiier specific value for A is 

.Me 

20 "^^^ . Anotherspecific valuefor Ais ^-^^'^N — ^ , Another 




specific value for A is H , Another specific value for A is 
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^vif^N . Another specific value for A is - Another specific value 

for A is . AnothCT specific value for A is, ^ — .Still 

another specific value for A is ^* — ' 

A specific value for X is '^CHa-O*-' wherein " — " indicates a point of 
attachment Another specific value for X is -CHa-CHaO-. Another specific 
value for X is — CH2-CH2-CH2- . Another specific value for X is --CIVCHa-O-, 
Another specific value for X is -"'CHa-^"-' . still another specific value for X 



is 



A specific value for Q is """^I^^ wherein indicates a point of 
attachment. Another specific value for Q is """^^^^ . Another specific value 
for Q is V-/^ . Another specific value for Q is ^— . Another 



specific value for Q is Another specific value for Q is 

Me 



Another specific value for Q is '^"^V-/"". Another specific 





value for Q is ^—^ . Anotho* specific value for Q is -''''^'^'''^"""^'^ 
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Anothtf specific value for Q is ^ . Another specific value for Q is 

X) ^ 



Another specific value for Q is 





Another specific 



value for Q is ^ . Still anotb^ specific value for Q is , 

A specific value for X is CH2. 
A specific value for Y is CHi. 

A specific value for Bis R Another specific value for B is F. Another 
specific value for B is methyl. Another specific value for B is metboxy. 

A specific value for D is H. Another specific value for D is Me*- Another 
\ 

specific value for D is ^— ^ wherein " indicates a point of attachment. 

J Q 



Another specific value for D is 




. Another specific value for D is 




Another specific value for D is 




N. J. I] 



. Anotho' specific 



value for D is 




. Another specific value for 



Another specific value for D is O . Another specific value for D is 
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Mr' V 

' Mo A _»»u :x:_ i r t-i !_ n 



'Me 

Me . Another specific value for D is 6 Another specific 



I 9 



value for D is Another specific value for D is 

J 9 




Another specific value for D is . Anotiier specific value for D is 



O . Another specific value for D is ^^-^ • Another specific 

value for D is . Another specific value for D is ^1 . 

I 

Another specific value for D is O . Anoth^ specific value for D is 

i 

CF3 y^' 

. Another specific value for D is ^— ^ . Another specific 
I 

value for D is Another spedjfic value for D is «— ^ . Another 




Specific value for D is Br. Anoth» specific value for D is * Another. 
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specific value for D is - Another specific value for D is 



Another 



specific value for D is Another spedfic value for D is ^'^3 Another 





specific value for D is OMs . Another specific value for D is 



Anoth^ specific value for D is ^^—^ . Another specific value for D 

\ ) 

Another specific value for D is N . still another specific value for D is 



or 



A group of compounds of the invention are compounds of formula I 
wherein A is aryl oi* substituted aryl, heteroaryl or substituted heteroaryl, fused 
10 heteroaryl or substituted fused heteroaryl, or heterocycloalkyl and substituted 
heterocycloalkyl; X is a tether 2 to 5 atoms in length selected from '^CH2-0'^ ^ 

--CH2-CH2-0--^ --CH2<JH2-CH2^, -^CH^-^^^or ^CHz^"^^ ^ wherein 
« indicates a point of attachment; Q is aryl or substituted aiyl; heteroaryl or 
substituted heteroaryl; fosed h^roaryl, or substituted fused heteroaryl; provided 
15 that when Q is a five-membered heteroaryl, the point of attachment fix5m X to Q is 
not at the heteroatom of the heteroaryl; Y and Z are independently absent or are 
(CRiR2)ti and (CR3R4)jii, wherein RrR4 are each independently H, halo, (Cr 
C6)alkyl, hydroxy, (Ci-C6)aIkoxy, and m and n are each independently 1, 2, or 3; 
B is H, halo, (Ci-C6)alkyl, halo(Cj-C6)alkyl, or (Ci-C6)alkoxy; D is H. aryl and 
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substituted aryl, or heteroaiyl and substituted heteroaryl; E is CO2H, COzMe, 

Me 



S— f Me 




CChtBt, O , ^ . N oT^''^N ; provided that when A is 

f 

, X is -^CHa-CHa-O- q pHenyl. B is H. and E is CO2H, D is 
not pyrrolyh 

5 Another group of compounds of the invention are compounds of formula 

I wh^in A is aryl or substituted aryl, heteroaryl or substituted heteroaryl, fused 
heteroaryl or substituted fused heteroaryl, or heterocycloalkyl and substituted 
heterocycloalky]; X is a te&er 2 to 5 atoms in Iragth selected from 

-CH2^CH2-0-^ -CHs-S-v^^^ ""ChT^^ therein 

10 "-wv. " indicates a point of attachment; Q is aryl or substituted aryl; heteroaryl or 
substituted heteroaryl; fused heteroaryl, or substituted fused heteroaryl; provided 
that when Q is a five-membered heteroaryl, the point of attachment from X to Q is 
not at the heteroatom of the heteroaryl; Y and Z are independently absent or are 
CH2; B is H. halo. (Ci-C6)alkyl, halo(Ci-C6)a!kyl, or (C,-C6)alkoxy; D is H, 

^^-^ 

— Srf^NH 

15 heteroaryl or substituted heteroaryl; and B is CO2H, COzMe, CO^t. O , 

Me 

Me 




or ^ N ; provided that when A is , X is 

--CHa^CHa-O— q phenyl, Y and Z are CH2, B is H. and E is CO2H, D is not 
pyrrolyl. 

Another group of compounds of the invention are compounds of formula 
20 I wherein A is aryl or substituted aryl, heteroaryl or substituted heteroaryl, fused 
heteroaryl or substituted fused heteroaryl, or hetox^cycloalkyl and substituted 
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heterocycloalkyl; X is a tether 2 to S atoms in length selected fixnn 
■<~CH2-CH8-0-^ -^CH^-CHz^a-v, ^i^^^^^^ ^CHT^. wherein 

indicates a point of attachment; Q is phenyl <w substituted phenyl, naphthyl 
or substituted naphthyl, indoly] or substituted indolyl, pyridyl or substited pyridyl, 
or piperidinyl or substituted piperidinyl; Y and Z are independently absent or are 
CH2: B is H; F, methyl, or methoxy. D is H, substituted pyrrolyl, pyridyl, 
substituted phenyl, diazoyl, or triazoyi; and E is CO2H, C02Me, or COaEt. 

Another group of compounds of the invention are compounds of formula I 
wherein A is aryl or substituted aryl, heteroaryl or substituted heteroaryl, fused 
heteroaryl or substituted fused heteroaryl, or heterocycloalkyl and substituted 
hetMocycioalkyl; X is a tether 2 to 5 atoms in length selected from 

-"CHrCHa-O-v-^ -CHa-CHa-CH,--, --CH^-^^^„ ""CHT^, wherein 
" — " indicates a point of attachment; Q is phenyl or substituted phenyl, naphthyl 
or substituted n^hOiyl, indol^ or substituted indolyl, pyridyl or substituted 
pyridyl. or pperidinyl or substituted piperidinyl; Y and Z are independoitiy 
absent or are CHi; B is H, F. methyl, or medioxy. D is H, substituted pyrrolyl, 
pyridyl, substituted phenyl, diazoyl. or triazoyi; and E is CO2H. C02Me. or 
CQaEt. 

Another group of compounds of the invention are compounds of formula I 




O 

wherein A is , wherein " ^wva.^ indicates the point of 

attachment; X is --^CHa-CHa-CHa-* ^ -^CHa-CHaO-- ^ -^CHg =:^ - ^ 

^-'"z ; Q is aryl or substituted aryl, heteroaryl or substituted heteroaryl, or 
fijsed het^aryU or substituted fiised heteroaryl; provided that when Q is a five- 
membeied heteroaryl, the point of attachment from X to Q is not at the heteroatom 
of the heteroaryl; B is H. halo, (CrC6)alky], halo(Cj-C6)alkyl, or (Ci-Q)alkoxy; 
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D is het^oaiyl or snbstituted heteroar^; Y is CHz: Z is CH2 or is absent; E is 

S-f^ Me 

CO2H. COaMe, CCbEt. O , -^N or "'^N 

Another ^oup of compounds of the invention are compounds of formula I 
Me 





o 

wherein A is , wherein " 'wxru" indicates the point of 

5 attachment; X is -^CHa-CHa-CHs^ , or •^CH2-CH2-0-' ; Q is aiyl or substituted 

aryl, heteroaryl or substituted heteroaryl> or fused heteroaryl, or substituted fused 
heteroaryl; provided that when Q is a five-membered heteroaryl, the point of 
attachment from X to Q is not at the heteroatom of the heteroaryl; B is H; Y is 
CH2; Z is CH2 or is absent; D is phenyl or unsubstituted pyyrolyl or pyrrolyl 
10 substituted with 1 , 2, 3, or 4 groups selected from methyl, bromo, chloro, acetyl, 

trifluoroacetyl, benzoyl, cyclohexanecarbonyl, and propionyl; or 



J5-f^ Me 
NH H^nH 




; and E is CO2H, COaMe, COaEt, 



or 

Anotho* group of compounds of the invention are compounds of formula I 
Me 




15 wherein A is , wherein "'^■'wv" indicates the point of 

attachment; X is -^CHa-CHa-CHa- or — (CHa)^— O— ; Q is phenyl, indolinyl, 
pyrrolyl or pyridinyl, any of which may be substituted or unsubstutited; Y is — 
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(CH2)2— : Z is CH2 or is absent; B is H; D is H, 

"LJ \U/ >-.N ; and E is CO2H, COjMe, COjEt. 

Another group of compounds of the invention arc compounds of fc»mula I 
Me 



wherein A is 




, wherein "orwv" indicates the point of 

id 




or 



attachment; X is -"-CHa-CHa-CHa- ^CH2)2— O— ; Q is 

5 

; Y is — <CH2)2— ; Z is CH2; B is H; D is H; and B is CO2H, COaMe, 
COzBt. 




Another group of compounds of the invention are compounds of formula 1 
Me 



wh««inAis , wherein indicates the point of 



attachment: X is -CH.-CHa-O'-' , or -CHa-CHa-CHa- q 

i i ^ ^ 



;Yis 



j;Zisabsent;Bi8H;Dis " , ^ . .or 



andEisCO^. 



CH2; 
C02Me,orC02Bt. 

Another group of compounds of the invention are compounds of formula I 
Me 



wherein A is 




, wherein " '»'wv»»» indicates the point of 
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attachment; X is -^CHa-CHa-CHa- q ^^_f^ . y jg ch^. 2 jg absent; B is 

H;Dis ^.^,or ; and E is COaR 

Another group of compounds of the invention are compounds of formula I 
,Me 

, whWKin " "wi/v," indicates the pwnt of 

absent; B is 




attachment; X is "-"CaHrCHz-CHa- q . y is cHa; Z is 1 



H; D is . or ^ ; and E is CO2H, CC^Me, or COaEt. 

Another group of compounds of the invention are compounds of formula I 




wherein A is , wherein '"^'wx*" indicates the point of 

YisCH2;BisH;Di8. 



attachmenU X is -CHg-CHs-CH^-- q . 



I I 
^ or " ;andEis 



COaa 



A group of conqyounds of the invention are compounds of formula II 
wherein X is a tether 2 to 5 atoniis in length selected from '^CHg-O^ ^ 

-CHa-CHrO-^ -cH2-CH2-CHa-^ --CHa-^— ^or "^^Hr^, wherein 

indicates a point of attachment; Q is aryl or substituted aryl; heteroaryl or 
substituted heteroaryl; fused heteroaryl, or substituted fused heteroaryl; provided 
that when Q is a five-membered heteroaryl, the point of attachment from X to Q is 
not at the heteroatom of the heteroaryl; B is H, halo, (C]-C6)aUcyl, balo(Cr 
C6)a]Icyl, or (C]-C5)alkoxy; and one or two of three of J, K and L, are N to form 
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-N ; and E is COR5, wherein R5 is (Ci- 
C6)alkyl, OH, (Ci-C6)aIkoxy, NReR?, wherein and R7 are each independently H 
or (Ci-<:6)alk>1, or one of and R7 is H or (Ci-C6)alkyl and the other is SO2R8, 



wh^in Rs is H or (C)-CG)alkyl. or £ is sabstituted heteroaryl or 
Me 



— (.^1 



H 



Another group of compounds of the invention are compounds of formula 
n wherein X is a tether 2 to 5 atoms in length selected from '^CHa-CHg-O'^^^ ^ 

--CHg-CHg-CHz--^ -v-CHa-s— "^CHr"^^ wheidn" — "indicates a 
10 point of attachment; Q is aryl or substituted aryl; heta-oaryl or substituted 

heteioaryl; fused heteroaryl, or substituted fused heteroaryl; provided that wh«n Q 
is a five-membered heteroaryl, the point of attachment from X to Q is not at the 
heteroatom of the heteroaryl; B is fluoro, methyl, trifluoromethyl, or rocthoxy; 
one or two of three of J, K and L, are N to form 

\LJ/ ^ ^N;andEisC02H.C02Me,C02Bt, 



Me 





. -^"^ or 

Another group of compounds of the invention are compounds of formula 
n wherein X is a tether 2 to 5 atoms in length selected from ~"CH2-CHa-CH2- ^ 

--CHa-CHg-O'-' ^ — CH 2 , or ^OHi^^ , wheredn " — *' indicates a point 
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of attachment; Q is aryl or substituted aryl; heteroaryl or substituted heteroaryl; 
fused heteroaryl or substituted fused heteroaryl; provided that when Q is a five- 
membered heteroaryl, the point of attachment from X to Q is not at the beteroatom 
of the heteroaryl; B is H, fluoro, methyl, trifluoromethyl, or methoxy; one or two 

5 ofthreeof J,KandL,areNtofonn ^ ^ ^ N; 

and B is CO2H. COzMe, or COaEt. 

Another group of compounds of the invention are compounds of formula 
n wherein X is a tether 2 to 5 atoms in length selected from •~'CH2-CH2-CH2- or 
—CHg-CHa-O-- ^ wherein " — " indicates a point of attachment; Q is aryl or 

1 0 substituted aryl; B is H. fluoro, methyl, trifluoromethyl, or methoxy, one or two of 

thxeeof J,KandL.areNtoform ^ ^ n 

and E is COiH. CCbMe. or CCyBt. 

Another group of compounds of the invention are compounds of formula 
n wherein X is a tether 2 to 5 atoms in length selected from --^CHa-CHa-CHa- 
1 5 -~*CH2'CH2-0*«' ^ wherein " " indicates a point of attachment; Q is aryl or 

substituted aryl; B is H; one or two of three of J, K and L« are N to form 

^ ^LJr V— N ^N;andBisC02H. 

A group of compounds of the invention are compounds of formula m 
20 wheran A is aryl or substituted aryl; heteroaryl or substituted hetopoaryl, fused 
heteroaryl or substituted flised heteroaryl, or hetaocycloalkyl and substituted 
heterocycloalkyl; X is a tether 2 to 5 atoms in length selected flrom "^CHa-O-- ^ 
— CHa-CHg-O— -^CHa-CHa-CHa" , ""^CHa-s--^ , or ^0H{^'^ ^ wherein 



wo 03/018553 



PCT/IB02/02843 



-54- 




indicates a point of attachment; and E is COaH, CQzMe, CQsEt, 



Another group of compounds of the invention are compounds of formula 
m wherein A is aryl or substituted aryl; heteroaryl or substituted het^oaryl, fused 
heteroaryl or substituted fused heteroaryl, or heterocycloall^y] and substituted 
heterocycioalkyl; X is a tether 2 to 5 atoms in length selected from 



CH2-CH2-0-^ -CH2-CH2-CH2-^ -CH2^--^or '"CHa^'^^. wherein 



Another group of compounds of the invention are compounds of formula 
in wherein A is aryl or substituted aryl; heteroaryl or substituted heteroaryl, fused 
heteroaryl or substituted fused heteroaryl, or heterocycloalkyl and substituted 
heterocycloalkyl; X is a tether 2 to 5 atoms in length selected from 
--CH2-CH2-0--or ""CHa'CHa'^a'", wherein indicates a point of 
attachment; and E is CO2H, COiMe, or CO^ 

Another group of compounds of the invention are compounds of formula 
m wherein A is heteroaryl or substituted heteroaryl. X is a tether 2 to 5 atoms in 
length selected from -^CHg-CHs-O'-or ^CHg-CHg-CHa- ^ wherein 
indicates a point of attachment; and E is COzH^ COiMe, or CO^Et 

Anoth^ group of compounds of the invention are compounds of formula 




'* indicates a point of attachment; and E is COaH, COaMe, CQzBt, 



mwhminAis 




, wherein " '^/vaa.^ indicates the point of 
or and B is CO^R 



attachment; X is 



CHs-CHa-CHa* 
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Processes and novel intermediatEs for preparing compounds of formula I 
aie provided as fiirther embodiments of the invention and are Hlustrated by the 
following procedures in which the meanings of the generic radicals are as given 
above unless otherwise qualified. Certain compounds of formula I a» useful as 

5 int^ediates for preparing othw compounds of formula L 

It is also noted that compounds of formula I can be prq?ared using 
protecting groups. It is to be noted that the appropriate use and choice of 
protecting groups is wdl-taiown by one skilled in the art, and is not limited to the 
specific examples below. It is also to be understood that such groups not only 

10 serve to protect chemically reactive sites, but also to enhance solubility or 

otherwise change physical properties. A good general reference for protecting 
group preparation and deprotection is •'Protecting Groups in Organic Synthesis" 
by T,W. Green and P.O. Wuts. A number of general reactions such as oxidations 
and reductions etc. are not shown in detail but can be done by methods understood 

1 5 by one skilled in tiie art. General transformations are well-reviewed in 

"Comprehensive Organic Transformation" by Richard Larock. and the series 
"Compendium of Organic Synthetic Mefliods" published by Wiley-Intersdence. 
In general, the starting materials are obtained from commercial sources unless 
othMwise indicated. 

20 It will be appreciated by diose skilled m tiie art that compounds of the 

invention having one or more chiral centers may exist in and be isolated in 
optically active and racemic forms. Some compounds may exhibit polymorphism. 
It is to be understood that die present invention encompasses any racemic. 
optically-active, polymorphic, geometric, or stereoisomeric form, or mixtures 

25 tijereof , of a compound of tiie invention, which possess tiie useful properties 
described herein, it being well known in the art how to prepare opticaUy active 
forms (for example, by resolution of tiie racemic form by recrystallization 
techniques, by syntiiesis from optically-active starting materials, by chiral 
syntiiesis, or by chromatographic separation using a chiral stationary phase) and 

30 how to determine activity or cytotoxicity using the standard tests described herein, 
or using othw similar tests which are well known in the art. 
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It will be ftirther appreciated by the skilled artisan that the following 
schemes depic the synthesis of compounds whaein A, X, Q, Y, B, D, Z, or E are 
defined, it is to be understood however, that compounds of the invention other 
than those specifically disclosed can be prepared using the strategies depicted in 
5 the schemes. 

Scheme 1 depicts a general approach to the preparation of cc^npounds of 
Foimula I wherein the pynolyl group is unsubstituted. 

Scheme 1 




R"OH fC") 
DEAD, PhaP, THF 



C 

In Scheme 1 , the pyrrolotyrosine ester B is first prepared by allowing 
tyrosine ester A to undergo reaction with 2,5 dimethoxy tetrahydrofuran in the 
presence of base. The methyl ester is depicted in Scheme 1 , but it is possible that 
other esters may be used. Coupling of pyirolotyrosine ester analogue with a 
compound bearing a primary or secondary alcohol under Mitsounobu-type or 
similar conditions provides pyrrolotyrosine methyl ester derivative D. Hydrolysis 
of pyrrolotyrosine methyl ester derivative D under basic conditions provides 
compound of the invention B. 
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Scheme 2 d^icts the preparation of cxjinpounds of Formula I wherein the 
pyrrolyl group bears an alkyi or aryl carbonyl substitatent. 
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Scheme 2 




According to Scheme 2, the phenol group in pyrrol otyroisne ester B is first 
protected using an acid halide or anhydride using procedures known to the skilled 
5 artisan. Protected pyrrolotyrosine methyl ester B is ihtn allowed to und^go 

reaction with an acid halide such as benzoyl chloride, although other add halides 
or anhydrides may be used. Acylation occurs at the 2- or 3-postion of the pyrrole 
ring to provide a mixture of the 2- and 3- substituted benzoyl derivatives G-1 and 
G-2, which can be separated using conventional techniques. Deprotection of the 
10 benzoyl group of pyrrolotyrosine derivative G-1 or G-2, and subsequent 
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Mitsunobu coupling provides penultimate methyl esto- H-1 or H-2. Hydrolysis of 
the methyl ester provides compound of the invention J-1 or 

An alternative approach to the preparation of substituted pyrrolotyrosine 
derivative G-I is depicted in Scheme 3. 



Scheme 3 




Accordingly, methyl 2,5 dihydro 2^-dimethoxy-2-iuran carboxylate K 
und^goes reaction with phenyl lithium to provide benzoyl derivative L. Benxoyl 
d^vative L then undergoes reaction with tyrosine methly ester B to provide 
conqpound &1. Compound G-1 can be converted to the invention compound 
according to the steps provided above. 

Scheme 4 provides another route to compounds of the invention wherein 
the pyrrolyl group bears more than one substitutent 
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RMMe.Ph 

PA R 




R S T 



Thus, Row 1 of Scheme 4 depicts the synthesis of pyrrolotyrosine methyl 
S ester derivatives bearing a sabstitutent at the pyrrolyl 2- postion. Pyrrolotyrosine 
methyl ester B undergoes reaction with N-bromosuccinimide or a similar agent to 
provide the 2-bromo pyrrolotyrosine methyl ester dervative M, The 2-bromo 
pyrrolotyrosine methyl ester dervative M may und^go coupling with alcohol C 
and hydrolysis to provide a compound of die invention. Alternatively, the 

1 0 2-bromo pyrrolotyrosine methyl ester dervative M may undergo reaction with an 
alkyl tin reagent under conditions known in the art to provide 2-alkyl 
pyrrolotyrosine methyl ester derivative N, which may undergo coupling and 
hydrolysis to provide other compounds of the invention. 

Row 2 of Scheme 4 d^icts the synthesis of disubstituted pyrrolotyrosine 

IS methyl ester dervatives. Thus, diketone P undergoes reaction with tyrosine 

methyl ester A in the presence of acid to provide pyrrolotyrosine methyl ester 
derivative P, wherein the 2- and 5- positons of the pyrrolyl ring bear alky or aryl 
substitituents. Pyrrolotyrosine methyl ester derivative P can be coupled with 
alcohol C or an alternative alcohol under Mitsunobu-type conditions, followed by 

20 ester hydrolysis, to provide a compound of the invention R. 
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Alternatively, pynolotyrosine methyl ester derivative R can be used to 
provide other compounds of the invention wherein the pyrrolyl ring is 
trisubstituted. Thus, as d^icted in Row 3 of Scheme 4, bromination of 
pyrrolotyrosine methyl ester derivative R using N4)romosuccinimde or a similar 
5 agent provides the brominated compound S. Brominated compound S may 

undergo coupling and hydrolysis as described above to provide a compound of the 
invention. Brominated compound S may also undei^o reaction with an alkyl tin 
reagent to provide trisubstituted derviatives such as V. 

Scheme 5 depicts an alternative synthesis of compounds of the invention 
10 wheitin the pyrrolyl ring is substituted at the 2-po5ition. 



Schemes 




As Scheme 5 provides, methyl ester W, prepared by coupling 2- 
bromopyrrolotyrosine methyl ester derivative M with alcohol C, can undergo 
1 5 palladium catalyzed alkyl or aryl coupling to provide the 2-aryl substituted 

pyrrolotyrosine methyl derivative X. 2- alkyl or aryl substituted pyrrolotyrosine 
methyl derivative (aryl derivative X depicted). Upon hydrolysis, aryl derivative X 
gtives rise to a compound of the invention. 

Scheme 6 provides compounds of the invention derived from disubstituted 
20 pyrrolotyroisne methyl ester derivative R. 
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Schemed 




Upon treatment with base to generate phenoxide, pyirolotyroisne metfiyl 
ester derivative R can undergo reacti<Mi with a wide variety of alkylating Qgents 
known in the art (See for instance, alylating agents listed In Aldrich Handbook of 
Fine Chemicals (2000-2001). In Scheme 6, the phenoxide of pyirolotyroisne 
methyl ester derivative R undergoes reaction with 2-fluoroben2yl bromide Y, - 
followed by hydrolysis to provide compound erf the invention Z. 

Scheme 7 depicts the synthesis of compounds of Formula I wbet^n X is 
— CHaCHaNH— , 



Scheme 7 




IH TMSCHN2 
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Thus. nitro compound AA undergoes reaction with 2^ dimethoxy 
tetrthydrofiiran to provide the pyrrolo derivative BB. Pyrrolo derivaUve BB is 
then esterified using trimethylsilyl azide to provide methyl ester CC. Reduction 
of the nitro group in ester CC using Raney nickel in the presence of Hydrogen 
5 provides the amine compound DD. Addition of amine compound DD to aldehyde 
FF (generated fiom alcohol BE by oxidation) followed by reduction, provides the 
amine GO. Amme GG is bydrolyzed as described previously to provide a 
compound of the invention. 

Scheme 8 depicts the synthesis of compounds of Fonnula I wboein X is 

10 — CH2CHaS— . 

Scheme 8 

HH JJ 




MM 



Thus, pyrrolotyrosine methyl ester B undergoes reation with 
dimetijylthicarbamoyl chloride to provide compound J J. When heated to 250 "C 
1 5 compcwnd JJ undergoes rearrangment to provide compound KK TYeatment of 
KK with base genwated the thiophenoxide, which undergoes reaction with the 
depicted alkyl halide LL, to provide the thio-variant Formula I compound MM. 

An alternative preparation of a thio-variant Fonnula I compound is 
depicted in Scheme 9. 
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LL MM 



Thus, pyrrolotyiosine methyl ester B can undergo reaction with 
chlorosulfonic acid in the presence of elemental tin to provide thiophenol NN. 
5 AlkyiatioD of NN and ester hydrolysis can provide the compound of the invetion 
MM. 

Scheme 10 depicts the synthesis of additional compounds of the invention 
whmin the pyrrolji group is r^lace by a thiopyrrolyl group. 

Scheme 10 



QQ RR SS 




10 WW Q IAb XX 

Thust 4-hydroxy benzyl alcohol QQ undergoes reaction with benzyl 
bromide to provide alcohol RR, Alcohol RR is converted to the bromide SS by 
treatment with tribromo phosphine in die presence of pyridine. The bromide SS 
undergoes reaction with thiopyrrole W under conventional alkylation conditions 
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followed by deprotection to provide compound WW. Mitsunobu-type coupling of 
WW with alcohol C provided ester XX. Hydrolysis of esto^ XX iq>rovides a 
compound of the invention. 

Scheme 1 1 depicts the synthesis of compounds of the invention whrarein 
the pyrroiyl group is i^laoed by anoflier aiyl group, such as a phenyl-substituted 
phenyl groap. 

Scheme 11 



HO 



'OCH3 



-hQ-'^I^h tmschn^ ho-^^-"-^^* 

YY ZZ 

Thus, esterification of 4-hydroxy phenylalanine YY provides methyl ester 
1 0 ZZ. Mitsunobu type coupling and ester hydrolysi of compound ZZ provided a 
compound of the invention. 

Scheme 12 depicts the synthesis of compounds of the invention v/herein X 
is — CH— CH=CH— and D is heteroaryl. 



o 

S-CF3 



Scheme 12 
Catalyst, 




AAA BBB 

In Scheme 1 2, coupling of the hiflate AAA with a vinyl compound in the 
presence of an organometallic catalyst provides vinyl ester BBB. Hydrolysis of 
the ester moiety in BBB as described above provides a compound of the invoition 
wherein R is alkyl or substituted alkyl, aryl or substinited aryl, hetaroaryl or 
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substituted heteroaryl, heterocycloalky] and substituted heterocyc]oaIkyl» or 
heteroalkyl or substituted hetmialkyl. 

Scheme 1 3 depicts the synthesis of additional compounds of the invention 
wherein X is — C^C-^CHa- jy jg heteroaiyl. 



Scheme 13 




CCC DDD 



In Scheme 13, coupling of the triflate AAA with an alkyny] compound 
CCC in the presence of an organometallic catalyst provides alkynyl est^ DDD. 
Hydrolysis of the ester moiety in DDD as described above provides a compound 
of the invention wherein R is alkyl or substituted alkyU aryl or substituted ary], 
heteroaryl or substituted heteroaryl, heterocycloalky! and substituted 
heterocycloalkyU or heteroalkyl or substituted heteroalkyL 

Scheme 14 depicts the synthesis of compounds of the invention whei^in X 
is — (CH2)3 — and D is heteroaryl. 
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Scheme 14 




D*^C00CH3 (T'^'T^^^'^ 

D*'Sx)OCH3 




^COOCHa 
ODD 

Scheme 14 indicates that either the vinyl compoand BBB or the alkynyl 
compound DDD can be reduced under conditions knovm in the ait to provide the 
saturated variant EER 

Scheme 15 depicts one approach to preparing compounds of the invration 
wherein Q is heteroaryl or substituted heteroary].. 



Scheme IS 



c 



FFF GGQ HHH 

^« . Ph-A--wO-^CHaOH -^5£3_^ Ph-^;;p:-O^CH2Br 



Thus, nicotinic acid FFF is esterified to provide GGG. GGG is coupled to 
C as discussed earlier to give HHH, The ester moiety in HHH is reduced to give 
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alcohol JJJ, which is then converted to halide KKK using conventional 
techniques. Alkylation of the methyl estero f phenyl acetic acid using KKK« 
provides product LLL. LIX is hydrolyzed to a compound of the invention under 
conditions as discussed previously. 

5 Scheme 1 6 depicts a compound of the invention wherein B is H. 

Scheme 16 




S-substttuted irKkrie derlvallva Is prepared the same way, except using 5-benzyloxylndole An the eeoond et^p 

Hius, MMM is converted to the pyrrole derivative NNN as provided 
earlier. The hydroxzy group of compound NNN is converted to a leaving group, 
10 such as a biomide, mesylate, or tosylate or the like, and then undergoes addition 
with the benzyl-substituted hydroxyindole derivate at the N positon to give OOO. 
Removal of the benzyl protecting group in OOO, followed by coupling with C is 
provided earlier^ gives rise to QQQ. Saponification of the ester moiety in QQQ 
gives the invention compound RRR. 

15 Scheme 17 depicts the synthesis of a compound of the invention wherein B 

is haloalkyl. 
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Scheme 17 




Thus the benzyloxy indole dOTVative SSS is converted to the bromomethyl 
compound TTT, by treatment with formaldehyde or its equivalent, followed by 

5 halogcnation using conventional conditions. Compound TTT is then converted to 

the Grignard reagent, which then undergoes 1 ,2 addition with imine UUU to 
provide WV. The amide moiety in WV is hydrolyzed to provide AVWW. 
Coupling of WWW with C as provided earlier gives rise to XXX. Construction of 
the pynolyl ring to provide XXX, saponification of the ester moiety in YYY as 

10 provided earlier gives rise to the invention compound ZZZ. 

Scheme 18 depicts the synthesis of a compound of the invention whmin B 

isF. 
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Scheme 18 
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Substituted indole derivative 1$ prepared the same way, except using 5-benzyloxylndole 

In Method 1 of Scheme 1 8» I-fluQro-2-phenylacetic acid is dqprotonated 
and allowed to tneact with TTT to provide AAA. Li Method 2 of Scheme 1 8. the 
Grignard reagent derived from TTT is combined with hydroxymethyl derivative 
EEB to provide FFFF. 

Scheme 19 depicts alternative syntheses of a compound of the invention 
wherein B is F. The difference between Methods 1 and 2 in Scheme 19 is the 
route by which pyrrole (GGGG or QQQQ) is used. 
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Scheme 19 
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s-substStutBd Indole derlvattve Is prepared fhe eame way, except using 5-ben^ylc»vlrKhde 

Method 2 
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Thus in Method 1 , the requisite pyrrole dcriviative GGGG is coupled with 
TTT as provided in Scheme 17 to provide HHHa Coupling of HHHH to C, 
followed by saponification, provides the invention compound IXLL. In Method 
2. requisite pyrrole QQQQ is prepared from MMMM via fluorination, 
decarboxylation, and reduction. QQQQ is then used as in Method 1 to provide the 
invention compound. 
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Some of the compounds of Formula I are capable of iuither fbnning 
pharmaceutically acceptable acid-addition and/or base salts. AU of tiiese forms are 
within the scope of the present invention. 

PharmaceuticaUy acceptable acid addition salts of the compounds of 
5 Formula I include salts derived firom nontoxic inoi:ganic acids such as 

hydrochloric* nitric* phosphoric, sulfuric, hydrobromic, hydriodic, hydrofluoric, 
phosphorous, and the like, as well as the salts derived from nontoxic oi:ganic 
acids, such as aliphatic mono- and dicarboxylic acids, phenyl-substituted alkanoic 
acids, hydroxy alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and 

10 aromatic sulfonic acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, 
sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate, dihydrogen 
phosphate, metaphosphate, pyrophosphate, acetate, trifluoroacetate, propionate, 
caprylate, isobutyrate, oxalate, malonate, succinates suberate, sebacate, flimarate, 
jnaleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, 

IS phthalate, benzensoulfonate, toloenesulfonate, phenylacetate, citrate, lactate, 

maleate, tartrate, methanesulfonate, and the like. Also contemplated are salts of 
amino acids such as arginate and the like and gluconate, galacturonate (see, for 
example, Berge S.M. et al., "Pharmaceutical Salts," Journal cf Pharmaceutical 
Science, 1977;66:1-19), 

20 The acid addition salt of basic compounds are prepared by contacting the 

fiee base form with a sufficient amount of the desired acid to produce the salt in 
the conventional manner. 

Pharmaceutically acceptable base addition salts are formed with metals or 
amines, stich as alkali and alkaline earth metals or organic amines. Examples of 

25 metals used as cations are sodium, potassium, magnesium, calcium, and the like. 

Examples of suitable amines are N,N''-dibenzylethylenediamine, chloroprocaine, 
choline, diethanolamine, dicyclohexylamine, ethylenediamine, 
N-methylglucamine, and procaine (see, for example, Berge S.M., supra., 1977). 

The base addition salts of acidic compounds are prepared by contacting the 

30 free acid form with a sufficient amount of the desired base to produce the salt in 
the conventional manner. 
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Certain of the compounds of the present inventicm can exist in unsolvated 
forms as well as solvated forms, inciuding hydrated forms. In general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and aie 
intended to be encompassed within the scope of the present invention. 
S C^ain of the compounds of the present invention possess one or more 

chiral centers and each center may exist in the J?(D) or S(L) configuration. The 
present invention includes all enantiomra-ic and epim^c forms, as well as the 
appropriate mixtures thereof. 

The compounds of formula I can be formulated as phaimaceutical 
10 compositions and adnunistered to a manmialian host, such as a human patient in a 
variety of forms adapted to the chosCT route of administration, i.e,, orally or 
parenterally, by intravenous, intramuscular, topical or subcutaneous routes. 

Thus, the present compounds may be systemically administered, e.g., 
orally, in combination with a pharmaceutically acceptable vehicle such as an inert 
15 diluent or an assimilable edible carrier. They may be enclosed in hard or soft shell 
gelatin capsules, may be compressed into tablets, or may be incorporated directly 
with the food of the patient's diet. For oral therapeutic administration, the active 
compound may be combined with one or more excipients and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, 
20 wafers, and the like. Such compositions and preparations should contain at least 
0.1% of active compound. The percentage of the compositions and preparations 
may, of course, be varied and may conveniently be between about 2 to about 60% 
of the weight of a given unit dosage form. The amount of active compound in 
such therapeutically useful compositions is such that an effective dosage level will 
25 be obtained. 

The tablets, troches, pills, capsules, and the like may also contain the 
following: binders such as gum tragacanth, acacia, com starch or gelatin; 
excipients such as dicalcium phosphate; a disintegrating agent such as com starch, 
potato starch, alginic acid and the like; a lubricant such as magnesium stearate; 
30. and a sweetening agent such as sucrose, fructose, lactose or aspartame or a 

flavoring agent such as peppermint, oil of wintergreen, or cherry flavoring may be 
added. When the unit dosage form is a capsule, it may contain, in addition to 
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materials of the above type, a liquid carrier, such as a vegetable oil or a 
polyethylene glycol. Various other materials may be present as coatings or to 
otherwise modify the physical form of the solid unit dosage form. Forinstanoe. 
tablets, piUs» or capsules may be coated with gelatin, wax, shellac or sugar and the 
like. A syrup or elixir may contain the active compound, sucrose or fructose as a 
sweetening agent, methyl and propylparabens as preservatives, a dye and 
flavoring such as cherry or orange flavor. Of course, any material used in 
preparing any unit dosage form should be pharmaceutically acceptable and 
substantially non-toxic in the amounts employed. In addition, the active 
compound may be incorporated into sustained-rdease preparations and devices. 

The active compound may also be administered intravenously or 
intraperitoneally by infusion or injection. Solutions of the active compound or its 
salts can be prepared in water, optionally mixed with a nontoxic surfactant. 
Dispensions can also be prepared in glycerol, liquid polyethylene glycols, 
triacetin, and mixtures thereof and in oils. Under ordinary conditions of storage 
and use, these preparations contain a preservative to prevmi the growth of 
microorgam'sms. 

The pharmaceutical dosage forms suitable for injection or infusion can 
include sterile aqueous solutions or dispersions or sterile powders comprising the 
active ingredient which are adapted for the extemporaneous preparation of sterile 
injectable or infusible solutions or dispersions, optionally encapsulated in 
liposomes. In all cases, the ultimate dosage form must be sterile, fluid and stable 
under the conditions of manufacture and storage. The liquid carrier or vehicle can 
be a solvent or liquid dispersion medium comprising, for example, water, ethanol, 
a polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols, and 
the like), vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the formation of 
liposomes, by the maintenance of the required particle size in the case of 
dispersions or by the use of surfactants. The prevention of the action of 
microorganisms can be brought about by various antibacterial and antifungal 
agents, for example, parabens, chlorobutanol, phenol, sortiic acid, thimerosal, and 
the like, in many cases, it will be preferable to include isotonic agmts, for 
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example, sugars, buffers or sodium-chloride* Prolonged absoiption of the 
injectable compositions can be brought about by the use in the compositions of 
agents delaying absorption, for example, aluminum monostearatc and gelatin. 
Sterile injectable solutions are prepared by incorporating the active 
5 compound in the required amount in the appropriate solvent with various of the 

other ingredients enumerated above, as required, followed by filter sterilization. Jn 
the case of sterile powders for the preparation of sterile injectable solutions, the 
preferred methods of preparation are vacuum drying and the freeze drying 
techniques, which yield a powder of the active ingredient plus any additional 

1 0 desired ingredient present in the previously sterile-filtered solutions. 

For topical administration, the present compounds may be applied in pure 
form. i.e., when they are liquids. However, it will generally be desirable to 
administer them to the skin as compositions or formulations, in combination with 
a d^rmatologically acceptable cani^, which may be a solid or a liquid. 

1 s Useful solid carriers include finely divided solids such as talc, clay. 

microcrystalline cellulose, silica, alumina and the like< Useful liquid carriers 
include water, alcohols or glycols or water-alcohol/glycol blends, in which the 
present compounds can be dissolved or dispersed at effective levels, optionally 
with the aid of non-toxic surfactants. Adjuvants such as fragrances and additional 

20 antimicrobial agents can be added to optimize the prop^es for a given use. The 
resultant liquid compositions can be applied fi-om absorbent pads, used to 
impregnate bandages and other dressings, or sprayed onto the affected area using 
pump-type or aerosol sprayers. 

Thickeners such as synthetic polymers, fatty acids, fatty acid salts and 

25 esters, fatty alcohols, modified celluloses or modified mineral materials can also 
be employed with liquid carriers to form spreadable pastes, gels, ointments, soaps, 
and the like, for application directly to the skin of the user. 

Examples of useful dermatological compositions which can be used to . 
delivCT the compounds of formula I to the skin are known to the art; for example, 

30 see Jacquet et al. (U.S. Pat No. 4,608,392), Geria (U;S, Pat No. 4,992,478), 

Smith et al. (U.S. Pal. No. 4,559,157) and Wortzman (U.S. Pat No. 4,820,508). 
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Useiul dosages of the compounds of formula I can be determined by 
comparing their in vitro activity, and in vivo activity in animal models. Methods 
for the extrapolation of effective dosages in mice, and other animals, to humans 
are known to the art; for example, see U.S. Pat No. 4,938,949. 
5 Generally, the concentration of the compound(s) of formula I in a liquid 

composition, such as a lotion, will be from about 0.1-25 wt-%, preferably from 
about 0.5-10 wt-%. The concentration in a s^ni-solid or solid composition such as 
a gel or a powder will be about 0.1-5 wt-%, preferably about 0.5-2.5 wt-%. 
The amount of the compound, or an active salt or derivative thereof, 
1 0 lequired for use in treatment will vary not only with the particular salt sdlected but 
also with the route of administration, the nature of the condition being treated and 
the age and condition of the patimt and will be ultimately at the discretion of the 
attendant physician or clinician. 

In general, however, a suitable dose will be in the range of from about 
15 0.005 to about 1 00 mg/kg, e.g., from about 0.1 to about 75 mg/kg of body weight 
per day, such as 0.03 to about 50 mg per kilogram body weight of the recipient per 
day, preferably in the range of 0.06 to 90 mg/kg/day, most jweferably in the range 
of 0.15 to 60 mg/kg/day. 

The compound may conveniently be administered in unit dosage form; for 
20 example, containing 0.05 to 1 000 mg, conveniently 0.1 to 750 mg, most 
conveniently, 0.5 to 500 mg of active ingredient per unit dosage form. 

Ideally, the active ingredient should be administered to achieve peak 
plasma concentrations of the active compound of from about 0.005 to about 75 
yM, preferably, about 0.01 to 50 nM, most preferably, about 0.02 to about 30 jaM. 
25 This may be achieved, for example, by the intravenous injection of a 0.0005 to 5% 
solution of the active ingredient, optionally in saline, or orally administered as a 
bolus containing about 0.01-1 mg of the active ingredient. Desirable blood levels 
may be maintained by continuous infusion to provide about 0.0001-5 mg/kg/hr or 
by intermittent infusions containing about 0.004-15 mg/kg of the active 
30 ingredient(s). 

Ttie desired dose may conveniently be presented in a single dose or as 
divided doses administered at appropriate intervals, for example, as two, three. 
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ftjuT or more sub-doses per day. The sub-dose itself may be fiirther divided, eg., 
into a number of discrete loosely spaced administrations; such as multiple 
inhalations fiom an insufflator or by application of a plurality of drops into the 
eye. 

5 The antidiabetes ability of a compound of the invention is demonstrated 

using pharmacological models that are well known to the art, for example, using 
modds such as the tests described below. 

TEST A ^3T3-L1 Adipocyte Differaitiation Assay (ADPDIFF) 

Hiis assay is used to determine the potential of putative PPAR-y ligands to 

10 induce fat cdl differentiation. A quantitative method was established for 

determining the ability of potential PPAR-^ ligands to promote adipogenesis of 
3T3-L1 preadipocytes. 3T3-L1 preadipocytes are plated onto 96 well plates 
(20,000 cells per well). Upon confluency, the compounds which were initially 
scored as positives from the PPAR-^ Ugand displacement and PPAR-^ chimeric 

1 5 receptor transcription assays were added for 4 days with the final concentrations 
of 2. 5, 5. 0 and 10 nM (n=3). Each plate contains positive controls (5 uM BRL 
49653 and 5 uM TVoglitazone) and a vehicle control O^MSO). Cells are 
replenished with FBS containing media on day 5 of post-drug tteatment and 
incubated for additional 4-6 days. Cdls are stained with BODIPY a fluorescent 

20 lipophilic stain to quantitate the lipid content of the cells. The assay is optimized 
for a 96-well plate format Approximately after 10 days of post-drug treatment, 
cells arc fixed in 3% formalin solution for 15 min foUowed by staining with 
BODIPY (80 ng/ml) for 20 min at room temperature. The plate is then put 
through the CYTOFLUOR instrument to measure the fluorescence of BODIPY 

25 (excitation=485/ 20; emission=530/ 25) . A template is created in a spread sheet to 
calculate the average value of BODIPY measurements and reported as % of BRL 
49653 at 5 HM. 

TEST B — ^ANTCVl Antagonist Transcription Assay 

Hie ANTCVl transcription assay is an in vitro assay in which CV-1 cells, 
30 an African green monkey kidney cell line, are transfected vwth a luciferase 



wo 03/018553 



PCTaB02/02843 



-78- 

reporter construct comprised of a fragment of the fatty acid binding protein 
(FATP) promoter located upstream of the TK TATA box. Transfection efficiency 
is controlled by co-transfectionof the reference plasmid CMV p-galactosidase. 
The DNAs are transiently transfected into the cells by electroporation and the cells 
are plated into 96-well dishes. Test compounds are diluted to final concentration 
of 25 ^M in individual wells containing 300 nM BRL. Control wells include 
either the 0.5% DMSO vehicle control, the antagonist PD 01 57724-0000 at 25 (iM 
and 300nM BRL, or 300nM BRL alone. Cells are incubated with both the drugs 
for 48 hrs and then harvested. The lysates are measured for luciferase and |3- 
galactosidase activities using the dual luciferase kit irom Tn^ix on a EG&G 
Berthold MicroLumat IJB96P luminometer. The fold activation of BRL 49653 in 
each assay must be above 4 in order for the assay to be considered valid. 

Raw numbers are transferred to an Excel spreadsheet and luciferase/ 
p-galactosidase ratios are determined for each compound. The percent BRL 
49653 inhibition for each compound is calculated by dividing the luciferase/ 
P-galactosidase ratio for each compound by the luciferase/p-galactosidase ratio of 
the DMSO vehicle control. This number is then plugged into the following 
equation: % BRL inhibition = (BRL fold activation - test compound fold 
activation & BRL / BRL fold activation -1 ) X 100. 

TEST C— CV-1 NATIVE RECEPTORS TRANSCRIPTION ASSAY 
(MKNRCVI) 

The purpose of this assay is to identify ligands that activate endogenous 
nuclear receptors in CV-1 cells. Protocol: CV-1 cells are co-transfected with a 
luciferase reporter containing a fragment of the FATP promoter upstream the TK 
TATA box and a CMV beta-galactosidase plasmid. Transfected cells are 
incubated with test ligands for 48 hours. Cell lysates are harvested and the 
luciferase and beta-galactosidase activities are determined. Description: 
Luciferase and beta-galactosidase activities in the cell lysates are measured using 
an EG&G Berthold luminometer. These values are entered into and Excel 
worksheet which calculates the luciferase to beta-galactosidase ratios and 
expresses the data as percent activity of the reference compound* BRL 49653. 
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TEST I>-©IjOOD CaAJCOSE MEASURMBNT (GLUCOSE A) 

Glucose is obtained 4 houra post dose via tail vein stick (5|il whole blood) 
in awake, 4 hour fasted animals. Blood is drawn by capillary action into a glucose 
cuvette and read in a HemoCue Glucose Analyzer ^yan Diagnostics). Blood is 
diluted 1 :2 with saline if ghicose levds are greater than 400mg/dl (meter high 
range) and results multiplied by two. 

TEST E— 3T3-U TOANSBBNT REPORTER ASSAY 

This assay is used to determine the potential of putative PPAR-7 Hgands to 
activate the promoter/enhancer of the murine aP2 gene. 3T3-L1 preadipocytes are 
cultured on collagen coaled plates in DMEM containing 10% Calf serum for 48 
hours post-confluence. The cells are then cultured for approximately 3 days in 
DMEM containing 10% Ffetal Bovine Scrum (EBS), p.5-mM methyl 
isobutylxantWne. 0.25 dexamethasone, and 1 ngftnl of insulin. Cells are 
detached ftom the plates with Trypsin-EDTA and lesiispended in Phosphate 

Buffered Saline (PBS). 

The i^rter construct used in this assay is conqnised of the -5.4 Kb 5' 
flanking region of the murine aP2 gene inserted into the cloning site of the 
TKpGL3 luciferase vector. Transfection efficiency is controlled by co- 
transfeciion of the lefaence plasmid CMV-p-galactosidase. The r^rter 
construct and the reference plasmid are transiently oo-transfected into the cells by 
electroporation. The transfected cells are plated into collagen coated 96-well 
plates and cultured overnight. Cells are then incubated for 48 hours with the test 
compounds and then harvested. The lysates are measured for luciferase and p- 
galactosidase activities using the Dual-Light® luciferase kit from Tropix on a 
EG&G Berthold MicroLumat LB96P luminometer. 

Data are sununaiized in Tables 1-3. 
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TABLEl 



Coinpound 


ADPDIPF 
%BRL 
@SiiM 


Glucose A %BRL MKNRCVl MKNRCVl 
EC50 %BRL 
® 25ijM 


INHEB 
@2SmM 




117 


2 


87 


-80.3333 




122 


9.5 


63 


37 




131 




34 


59 




99 


13 


44 


65 


"^""^ 




1.4 




-22 




110 


3.2 


97 


-30 




90 3.3 101 -117 

94 0 84 



88 46.5 -20.0 2000 12 53.8 

161 61 47 

37d5pM 49 
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Compoand 




ADPDIFF Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 

%BRL EC50 %BRL INHIB 

'@SpM @25)JiM<^2S(iM 

33 108.6 -50.3 12,9 46 



89 12.4 -5.1 3.6 60 20 



84 




0.06 85 -57-5 



102 -84.4 60.8 2.2 91 -20 



105 -157.2 1133 1.7 75 



lv9 87 @ 5 MM -15 



86 54.8 -40.1 0.01 70 -17.5 



«aw 67 -196.0 109.4 0.03 86 -59 
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Compound ADPDIFP Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 

%BRL BC50 %BRL INHm 




V 24 3 
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Conq)0UDd ADPDIFP Glucose A %BRL MKNRCVl.MKNRCVl ANTCVl 

%BRL EC50 %BRL INHIB 




28 



16.0 28 12 



27 -15 



2000 55 5 



94 49.2 -35.5 0.3 109 -48 



109 172-0 -52.0 1,0 91 -45 



107 . 246.8 -180.4 0,2 78 -49 



132 .72.5 31.1 0.4 58 -112 



95 -58.8 17.8 0.15 106 -104 
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Compound ADFDIFP Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 

%BRL EC50 %BRL INHIB 

31 2000 SO -44 




88 111 -127 



29 . -94 






2.7 75 -65 



20 55 



34 49®5|lM -15 



2.7 86 ® 5 MM -21 



27 @ 5 MM J5 



110® 18 
5mM 



L2 
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Compound 



ADPDIFF Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 
%BRL BC50 . %BRL INHIB 



@ 25 (iM ®25yM 
0.1122 




22 



2000 48 @5^iM -3 



1.4 92 -46 




5*6 38 71 





9-2 



76 
44 



-20 
3 



2000 71 -32 



83 182.8 .55.3 2.9 92 -31 




112 



0,4 80 -27 
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Compound ADPDIFF Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 

*BRL ECso %BRL INHIB 

®5nM @25mM®25mM 



90 .0.1 123 -114 




100 62.0 -45.3 0.01 94 -108 

94 OS 92 -36 

62 .166.6 121.8 0.02 69 -70 

"3 1.0 64 -146 



76 0.1 94 -66 

O-Ovw-V-. *> *2 .32 -40 





V 



19 39 -69 



73 2000 71 -2 



2000 83 .87 
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Coinpound ADPDIFP Glucose A %BRL MKNRCVl MKNRCVl ANTCVl 

%BRL EC50 «BRL INHIB 

d'SpM ®25}iM @2S|iM 
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Compound ADPDIFF 

%BRL 


Glucose A %BRL MKNRCVl MKNRCVl 
EC50 . %BRL 
®2S(iM 
58 and 39 


ANTCVI 
INMB 


@5(iM 


@25|iM 
-5 


^^"^ 








40 


-29 
12 




75 @5mM 


-58 



Table 2 
Biological Activity 



PD 

Number 


Structure 


AD3T3-L1 
Reporter 


In vivo 


PdNo./ 
Example 




EC5o(nM) 


Max. 
%Rosi 


A Glucose® 
20ing/kg 


% 

Rosiglitazone 


0336683 
94 


on-" 


9700 


62.8 


-53 


24.38 


0338227 
92 




9570 


59 


Not tested 




0338228 
91 




1.06 


96 


-293.07 


128.9% 


0339165 
93 


or™" 


10.0 
activity 

of 
racemate 


90 


Activity for 5- 
enantiomer: 
PD 344170.- 
219 ® 10 
mg/kg 


102.49% 


0333941 
53 


W 

W3H .. . .„ . 


113 


50 




96% 
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Referring to.Table 2, PD 03213941 was shown to lower blood glucose in 
OlVOb diabetic mouse model at 3 mg/Kg. The compound shows a dose response 
with a maxima] effect at 30 mg/Kg. 

RefOTing again to Table 2, PD 0338228 was evaluated for its selective 
5 activity against the three types of PPARs using HepG2 cells. In these screens, PD 
338228 showed an EC50 = 71 .8 nM in the HepG2-hALPHA assay (PPAR alpha) 
and an EC50 = 92.5 nM in the HepG2-mGAMMA assay (PPAR gamma). It was 
inactive against PPAR beta. In the PPAR alpha assay. PD 3328228 at max. effect 
gives only 61 % of the max. activity of the reference agent (GW9578). The results 
10 obtained with Rosiglitazone and PD 326234 are included in the table shown 
below. 

Table 3 



Summary of Sttsctiva Activity for 338228 wtth HepG2 ceils (2-1-2002) 








HepG2-hBeta 


HeDQ2-mQamma 






Max, 


Max. R««.% 


ECSO 






mm 


Fold (uM) 


%QWE016ie 


ECEO 


FoSd 
(uM) 


%Rost. 


ECXO 


Compounds: 


GWS57B 


4a.6(.iyv|.Kioaot 


iriaonM: 














GWS01516 




; .1.' •% 


54.8(1) 


100.0 


2.4gnM 








RoslglttBZonB 

»• *• . 


* . 1 * 










7^02(20) 


100.0 


269.7nM 


Oa3B228-0000(P} 1 Z7.B(1Q) |> 61.11 :| 71-6nM J 4.9(20) | B O | la | 26.7(10) | isi'o 1 B2-5niir| 



1 5 In the table, GW9S78 refers to: 



OH 




GWS01S16 refers to: 
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PD 338228 was identified as a potent, PPARgamma full agonist in the 
AD3T3-L1 reporter assay. In addition, this compound acts as a dual alpha/gamma 
agonist as demonstrated in the selectivity assays. It showed a partial agonist 
5 profile for PPARalpha When evaluated in the Ob/Ob mice model for diabetes, 
PD 338228 was capable of completely normalizing plasma glucose levels at 
20 mg/kg in 14 days. Its activity was comparable, or even better, than that of 
rosiglitazone. PD 338228 is a potential agent for the treatment of type U diabetes 
and dislipedemjas, as that condition is described, for instance, in the Merck 

10 Manual (1992). 

In general, compounds of the invention may induce fat cell diiferentiation 
as described in test A. Results from test E, in particular, demonstrate that the 
compounds of the invention may lower glucose levels in mice. 

Because compounds of the invention induce adipocyte differentiation and 

1 5 lower blood glucose levels, they may be useful in treating disorders associated 
with insulin resistance. Such disorders include: NIDDM, diabetic angiopathy, 
atherosclerosis, diabetic nephropathy, diabetic neuropathy, and diabetic ocular 
complications such as retinopathy, cataract formation and glaucoma, as well as 
glucocortcoid induced insulin resistance, dyslipidemia, polycysitic ovarian 

20 syndrome, obesity, hyp«-glycemia, hyperiipidemia, hypercholerteremia, 
hypertriglyceridemia, hyperinsulinemia, and hypertension. 

Accordingly, the invention also includes a method for treating a disease in 
a human or other mammal in need thereof in which insulin resistance has been 
implicated and glucose low^ing is desired, comprising administering to said 

25 human or mammal an effective amount of a compound of fomiula I or a 

pharmaceutically acceptable salt thereof. The invention also includes a method for 
treating or preventing insulin resistance in a mammal comprising administering to 
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said mammal an effective amount of a compound of fomiula I or a 
phaimaceutically acceptable salt thereof Additionally, compounds of the 
invention can be used in vitro or in vivo as pharmacological and biochemical tools 
to assist in the discovery and evaluation of other glucose lowering agents and 
5 PPAR 7 agonists. 

Esters of the general formula VI are readily hydrolyzed to compounds of 
the invention. Accordingly, the invention also includes a method of pr^aring a 
compound of formula I by hydrolyzing a compound of formula VI. 

Additionally, esters of the general formula VI may be determined to 
10 function as prodrugs for compounds of formula I. Accordingly, the invration also 
includes a method for treating a disease in a human or other manunal in need 
theieof in which insulin resistance has been implicated and glucose lowering is 
desired, comprising administering to said human or mammal an effective amount 
of a compound of formula VI; or a j^armaceutically acceptable salt thereof. 

15 EXAMPLES 
Exan^plg 1 

(S>3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-pyrrol-l- 
yl-propionic acid (3). 

O 



20 




General Procedure for Ester Hydrolysis (General Procedure A). (S)- 
3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl } -2-pyrrol-l-yl- 
propionic acid methyl ester (400 mg, 0.930 mmol) was dissolved in THF (10 mL) 
25 and H2O (10 mL). LiOH monohydrate (45 mg, 1 .07 mmol) was added in one 
portion and the suspension stirred for 1 hour. The reaction was diluted with 
BtOAc (20 mL) and H2O (20 mL) and organic layer separated. After acidification 
of the aqueous layer to pH of approximately 2 with aq.HCl and extraction with 
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EtOAc (2x20 mL), the organic layers were combined and washed with H2O (10 
mL), brine (10 mL), and dried over MgSO^. Removal of solvent in vacuo gave 3 
as white crystals (320 nig^0J69 mmol). Recrystalized from EtOAc/Hex as fine 
white needles in 51 % yield. M.P. = 15S-S6 °C. C2SH24N2O4 Mass Caic. = 
416.475; M+l(obs)s417.2. *H NMR (400MHz) CDCI3 5: 7.91 (2H, m). 7.38 
(3H. m), 6.90 (2H, d» /=8.5 Hz), 6.71 (2H. d/A=8.5 Hz). 6.69 (2H, t. J=2,0, 2.1 
Hz), 6.12 (2H, t, /==1.9, 1 .9 Hz), 4.69 (IH, ddp 7=7.08. 8.03 Hz), 4.16 (2H. t. 6,5. 
6.5 Hz), 3.34 (IH. dd, y«6.6, 6.6 Hz), 3.17 (IH, dd, /=8.3, 8.3 Hz), 2.93 (2H, t, 
Jfe=6.6, 6.6 Hz), 2.32 (3H. s), CHN (theoretical=C=r72.10. Hs5.81. N=6.73, CHN 
obs,; 072.09. H=5.58. N=6.63. 

(S)-3-{4-[2-(5-Methyl-2-phenyl^xazol-4-yl)-ethoxy]--phenyl)-2-pyrroH- 
y]-pn)pionic acid methyl est^ (2) was prepared in the following mann^. 

(a) (S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxyl-phenyl)-2- 



General Coupling Procedure (General Procedure B). Pyrrolotyrosine 
methyl ester (1) (2.68 g. 10.9 mmol), 2-(5-Methyl-2-phenyloxazol-4-yl) ethanol 
(2.22g, 10.9 mmol) and triphenylphosphine (3.15g, 12.0 mmol) were dissolved in 
anhydrous THF (100 mL) under Nj at 0 ^C. A solution of diethyl 
azodicarboxylate (DEAD) (1.89 mL, 12.0 mmol) in THF (50 mL) was added 
slowly over 30 min. and allowed to equilibrate to 23 ''C over 18 hr. The solution 
was diluted with EtO Ac (50niL) and washed with water (30 mL), brine (30 mL) ' 
and dried over MgS04. Afto* removal of solvit in vacuo^ SiOi gel 
chromatography with 10%EtOAc/Hex gave 2.4 g of 2 in 51% as a clear oil. Low 
Resolution Mass Spectroscopy (LRMS) C26H26N2O4 MW=43a501 calc. M+1 = 
43L2 obs. ^H NMR(400MHz) CDQs 5: 7.95 (2H. d, J=?5.8Hz), 7.40 (3H, m). 



pyrrol-l-yl-propionic acid methyl ester (2). 

O 




2 
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6.85 (2H. d, J=S3 Hz), 6.72 (2H. d. 7=8.5 Hz), 6.66 (2H. s), 6.10 (2H, s), 4.63 
(IH, dd, 7=6.83. 8.30 Hz), 4.16 (2H, t. 6.6, 6.6 Hz). 3.65 (3H. s), 3.29 (IH, dd, 
7=6.3, 6,3 Hz), 3.1 3 (IH, dd, 7=8.8, 8.8 Hz), 2.93 (2H, t. 7=6.6, 6.6 Hz). 2.32 (3H, 

8). 

(b) . PyiTolotyrosine methyl ester (1). 



O 




1 



S-tyrosine methyl ester (25.6 g, 131 mmol), 2,5-dimethoxy- 
tetrahydroftjran (17 mL, 223 mmol) and NaOAc (21.5 g, 262 mmol) were 
dissolved in a 1 : 1 mixture of H2O and acetic acid (1 50 mL: 150 mL) and stiired 
until homogeneous (ca. 30 min.). The temperature was then raised to 100*C for 

» 

20 min. in an oil bath during which time the solation turned a daric brown color. 
After the indicated period of time, the solution was ronoved from the hot bath and 
allowed to cool to 23''C. The reaction mixture was diluted with H2O (100 mL) 
and and extracted with EtOAc (3 x 75 mL). The organic layers were combined 
and washed consecutively with H2O (2 x 75 mL), brine (50 mL) and dried over 
Mg2S04. The solvent was removed in vacuo and the crude residue was 
chromatographed with 5% MeOH/CHaj to give 15 g (35% yield) of cream 
colored crystals. 'H NMR (400MHz) 5 (CDCI3) 6.83 (2H, d, 8 Hz), 6.67 (2H, d, 
2Hz), 6.65 (2H, d. 8Hz), 6.1 1 (2H, d. 2Hz), 4,65 (IH. q, 6Hz), 4-66 (IH, s), 3.66 
(3H. s). 3.31 (IH, dd, 6 Hz). 3.28 (IH. dd, 6 Hz). 

The procedures described in Example 1 were used to prepare (R)-3-{4-t2- 
(5-MethyI-2-phenyl-oxazoI-4-yl)-ethoxy]-pheny]}-2-pyrrol-l-yl-propionicacid 
and racemic (S)-3-{ 4-[2-(5-Methyl-2-ph«iyl-oxazol-4-yl)-ethoxy]-phenyl )-2- 
pyrrol- l-yl-propionic add. 
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Example 2 

(S)-2-(2-Benzoyl-pyrTol-l-yI)-3-{4-[2-{5-methyl-2-phcnyl-oxazol-4-yl)- 
ethQxy]-phenyl}-propionic add (9)> . . 

O 




Ester hydrolysis of (S)-2-(2-Bciizoyl-pyrrol-l-yl)-3-{4-[2-(5-inethyl-2- 
phenyl-oxazoI-4-yl)-ethoxyl-phenyl}-propionic acid ixietfayl ester (8) was carried 
ottt in a mannw similar to General Procedure A. After treatment with LiOH, (S)- 
10 2-(2-Benzoyi-pym>l-l -yl)-3-(4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl) -propionic acid methyl ester (9) (498mg, 0.932 mmol) gave 430 mg of 
(S)-2-(2-Benzoyl-pynt>l-l-yl)-3-{4-[2-(5-methyl-2-phenyI-oxazol-4-yl)-ethoxy]- 

phenyll-propionic acid (10) (0.827 mmol) in 89% yield. Cs2H2«N203 Mol. Wt.: 
520.5752; M+l(obs)= 521.2. 'H NMR (400 MHz. CDOi) 8: 7.93 (2H, d, 
15 /=8.1Hz), 7.66 (2H, d. 7=7.6 Hz), 7.48 (IH. m), 7.37 (6H, m). 7.16 (IH, s). 6.92 
(2H. d, y=8.3Hz), 6.67 (2H, d. J=8.3Hz), 6,64 (IH, d, 7=3.2Hz), 6. 16 (IH, t, 
7=2.9, 2.9Hz), 5.78(1H. s). 4.09 (2H. m). 3.52 (IH. dd. 7^=6.1, 14.4 Hz), 3.21 (IH. 
dd. 7=9.03, 14.1 Hz), 2.91 (2H, t, 7«6.6. 6.6Hz), 2.31 (3H, s). 



. 20 (S)-2-(2-Benzoyl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy^phenyI) -propionic acid methyl ester (8) was prepared in the following 
mannor. 



(a) (S)-2-(2-Benzoyl-pyrrol-l-yl)-3-{4-[2-(5-inethyl-2-phenyl-oxa2ol- 
4-yl)-ethoxy)-phenyl}-propionic acid methyl ester (8). 
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O 




8 



(S>2-(2-B«izoyl-pynx)l-i-yl)-3-(4-hydroxy-pha!yl>-proiMonic acid methyl 
ester (7) was coupled to 2-(5-Methyl-2-phenyloxazol-4-yl) ethanol in a manner 
similar to that described in General Procedure B. Phenol 7 (3.1 g. 8.88 mmol), 
was treated with 1 mole equivalent each of alcohol (1.8 g, 8.88 mmol), 
triphenylphosphine (2.33 g, 8.88 mmol). and diethyl azodicaiboxylate(1.40mL> 
8.88 nunol) and gave 2.3g (4.31 mmol) of 2-substituted product in 49% yield as a 
pale yellow oil. CajHaoNaOjMol.Wt.: 534.602; M+l(obs)=535.2. 'HNMR 
(CDCI3) 8: 7.96 (2H, dd, 7=1.9, 7,8 Hz), 7.54 (2H. m). 7.40 (6H, m). 7.09 (IH, s), 
6.88 (2H, d, J=8.5Hz), 6.66 (2H, d, 7=8.5 Hz), 6.56 (IH, dd, 7=1 .5, 3.9H2), 6.12 
(IH, dd, 7=1.5, 2.7H2), 6.10 (IH, bs), 4.10 (2H, m), 3.74 (3H, s), 3.44 (IH, dd. 
7=5,4, 13.9Hz), 3.18 (IH, dd, 7= 10. 14 Hz), 2.91 (2H. t, 7=6.6, 6.6 Hz), 2.32 
(3H,s), 

(b) (S)-2-(2-BenzoyI-pyrroI-l-yl)-3-(4-hydroxy-phenyl)-propionic acid 



General Procedure C. Benzoic acid (S>4-[2-(2-benzoyl-pynx>l-l-yl)-2- 
methoxycaibonyl-^hy]]-phenyrester (5) (3(X)mg, 0.661 mmol) was dissolved in 



methyl ester (7). 



O 




7 
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anhydrous methyl alcohol (10 mL) and placed under N2 at 23^C After addition 
of K2CO3 (136 mg» 0.991 mmol) the suspmsion was vigorously stirred for 3 hours 
and periodically monitored by TLC. Once complete, the methanol was removed 
in vacuo and the residue chromatographed with 10% EtOAcyHexanes to give free 
5 phenol 7 in 90% yield (200 mg, 0.60 mmol) as white powder. (S)-2-(2-Benzoy]- 
pyrroH-yl)-3-(4-hydroxy-phenyl)-propionic"acid methyl ester (7), C!2iHi9N04 
Mol. Wt.: 349.380; M+1 (obs) = 350.3. NMR (400 MHz, CDCI3) 5: 7.57 (2H, 
dd, 7=1.5. 7.5 Hz) 7.46 (IH, m), 7.36 (2H. m), 7.09 (IH, s), 6.86 (2H, d, 7=8.5 
Hz), 6.60 (2H, d, 7=8.5 Hz), 6.60 (IH, s), 6.13 (IH, dd, 7=2.7, 4.1 Hz), 6.09 (IH, 
10 s), 4.62 (IH, s), 3.73 (3H, s), 3.44 (IH, dd, 7=5.6, 14.1 Hz). 3.17 (IH, dd, 7=9.8. 

14.1 Hz). 



(c) Benzoic acid (S)-4-[2-(2-benzoyl-pyrrol- 1 -yl)-2-methoxycarbonyl- 
ethyl]-phenyl ester (5) and Benzoic acid (S)"4-[2-(3-benzoyl- 
15 pyrrol-l-yl)-2-methoxycarbonyl-ethyl]-phenyl ester (6). 




5 6 



General Procedure D. Trifluoromethane sulfonic acid (45[iJU 0.516 
20 nrniol) was added to a stining solution of Benzoic acid 4-(2-methoxycarbony]-2- 
pyiTol-l-yI-ethyl)-phcnyl ester (4) (150 mg, 0.430 mmol) and benzoyl chloride 
(60 \jCL, 0.516 mmol) in dichloromethane (20 mL) at 28°C under N2. After stirring 
for 18 hours, solvent was removed in vacuo. Si02 gel chromatography of the 
resulting residue with 10%EtOAc/Hexanes gave 80 mg of 2 substituted pyrrole 
25 (5) (0«177mmoU 40%) and 37 mg of 3-substituted (6) (0.082 nunol, 20% yield). 

Benzoic acid (S>4-[2-(2-benzoyl-pyrrol-I-yl)-2-methoxycartK)nyl-ethyl]- 
phenyl ester (5) C28H23NO5: Mass<calc) 453.4860; M+1 (obs)=454.2, ^H NMR 
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(400 MHz. CDCI3) 8: 8.13 (2H, dd, 7=1.2, 8.5 Hz), 7.61 (3H. m), 7.47 (3H, m). 

7.40 (2H, m), 7.07 (2H, d. 7=8.8 Hz).7.04 (1H» s), 7.00 (2H, d, 7=8.8 Hz), 6.62 

(IH, t, 7=1.7, 2.4 Hz). 6.15 (IH. dd, ^.7. 3.9 Hz). 6.15 (IH, s). 3.76 (3H, s), 

3.55 (IH. dd, 7=5.6, 14.1Hz). 3.29 (IH, dd, .^=10, 14.1 Hz). 

Benzoic acid (S>4-[2-(3-benzoyI-pym}l-l-y])-2-methoxycarbonyl-ethyl]- 
phenyl ester (6). CzgHaaNOj: Mass (calc) 453.4«60; M+1 (obs)=454.2, 'H NMR 
(400 MHz, CDas) 8: 8.14 (2H. d. 7*7.1 Ife). 7.70 (2H, d. 7=7.1 Hz), 7.60 (IH. 
m). 7.43 (5H. m), 7.16 (IH, t. 7=1.7, 1.9 Hz), 7.09 (2H, d. 7=8.8). 7.04 (2H. d, 
Ji=83H2). 6.76 (IH. q, 7=1.0, 1.9, 2.2 Hz), 6.69 (la q. 7=1.2, 1.7, 1.7 Hz). 4.73 
(IH, dd, 7=5.9, 9.5 Hz). 3.74 (3H, S). 3.43 (IH. dd, 5.8. 14.1 Hz). 3.25 (IH, dd. 
7=9.2, 13.9 Hz). 

(d) Benzoic add 4-(2-inethoxycaibony)-2-pyrrol-l-yI-ethyl)-phen)i 



General Procedure E. THethylamine (290 yiL., 2.06 mmol) was added to a 
stirring solution of Pyrrolotyrosine methyl ester (252 mg, 1.03 mmol) in 
diciiloromethane (20 mL) under N2 at 23'*C. Benzoyl chloride (143 \iL, 1.23 
mmol) was added dropwise over a 5 minute period and the reaction was stirred for 
2 hours. Solvent was removed in vacuo and chiomatographed via SiOj with 10% 
BtOAc/hexanes to give the benzoyl ester 4 in 86% yield (310 mg, 0.89 mmol) as a 
white foam. C21H19NO4 Mass Calc. ts 349.380; M+1 (obs)= 350.2. ^HNMR 
(400MHz. CDCI3) 8; 8.17 (2H. d. 7=6.35 Hz). 7.62 (IH, m). 7.47 (2H. m); 7.09 
(2H. d, 7=8.8Hz), 7:04 (2H, d, 7=8.6Hz), 6.71 (2H, t, 7=2.2, 2. 1 Hz). 6. 16 (2H. t, 

2.2 Hz). 4.72 (IH. dd. 7=2.4. 2.4 Hz), 3.70 (3H. s), 3.43 (IH. dd. 7=6.3. 63 
Hz). 3.25 (IH. dd, 7=9.0, 9.0 Hz). 



ester (4). 



O 




4 
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Exanmle 3 

(S)-2-(3-Benzoyl-pyrrol-l-yl)-3-{4-[2-(5.methyl-2-phenyl-oxazol.4-yl)- 
ethoxy]-phenyl}-propionjc acid (12). 



O 




Ester hydrolysis was carried out in a mannw similar to General Procedure 
A. After treatment with LiOH, (S)-2-(3-Benzoyl-pyrrol-l-yl)-3-{4-t2-(S-methyl- 
2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl}-propionic acid methyl ester (11) (400mg, 

10 0.749 mmol) gave 260mg of carboxylic acid (S)-2-(3-Benzoyl-pyiTol-l-yl)-3-{4- 
I2-(5-methyl-2-phenyl-oxazol-4-y])-ethoxy]-phenyI}-propionic acid (12). (0.500 
mmol) in 67% yield. CsaHzsNaOs Mol. Wt.: 520.5752; M+1 (obs)= 521 .2. 'H 
NMR (400 MHz. CDCI3) 5: 7.92 (2H, m), 7.62 (2H. d, 7=8.0Hz), 7.26 (6H, m). 
7.06 (1H, s). 6.85 (2H. d, 7=8.3 Hz). 6.69 (2H. d, 7=7.8Hz), 6.68 (IH, s), 6.60 

15 (IH, t, 7=1.5, 1.5 Hz). 4.65 (IH. t, 7=6.8. 8,1Hz). 4.09 (3H^). 3.31 (IH. dd. 

7=6.6. 14.0 Hz). 3.10 (IH. dd. 7^:^9.0, 14.1Hz), 2,95 (2H, 7=6.6. 6,lHz), 2.31 (3H, 

s). 

(S)-2-(3-Benzoyl-pyrrol-l-yl)-3-l4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy]-phenyl)-propionic acid methyl ester (1 1) was prepared in the following 
20 manner. 

(a) (S)-2-(3-Benzoyl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol- 
4-yl)-ethoxy]-phenyl}-propionic acid methyl ester (1 1). 
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Prepared in a mann^ similar to that described in General Procedure B. 
S (S>2-(3-BenzoyI-pyiTo]-I-yl)-3-(4-hydroxy-phenyl)-pn>piomc acid methyl ester 
(8) (800 mg, 2.29 mm.ol), was treated with 1 mole equivalent each of 2-(5-Methyl- 
2-plieny]oxa2sol-4-yl) ethanol (465 mg, 2.29 nunol), triphenylphosphine (600 mg, 
2.29 mmol), and diethyl azodicaiboxylate (360 ^L, 2.29 mmol) and gave 400 mg 
(0.749 mmol) of 3-snbstltuted product (11) in 32% yield as a pale yellow oil. 
10 CsaHai^aOj Mol. Wt: 534.602; M+1 (obs)=535.2, 'H NMR (400 MHz, CDCh) & 
8.00 (2H, m). 7.67 (2H, d, /=6.8Hz), 7.40 (6H, m), 7.08 (IH. t, 7=1.9. 1.9H2), 
6.84 (2H, d. /=8.5Hz), 6.72 (2H. d, .^8.5Hz), 6.71 (IH. t, 7=2.2, 2.2Hz), 6.66 
(IH, t, 7=1.7Hz), 4.65 (IH. dd, 7=5.6Hz), 4.16 (2H. ra), 3.71 (3H. s), 3.31 (IH, 
dd, 7=5.8, 14.1Hz), 3.13 (IH, dd, 7=9.3, 14.0Hz), 2.98 (2H, m), 2.01 (3H, s). 

15 

(b) (S)-2-(3-Benzoyl-pyrrol-l -yl)-3-(4-hydroxy-phenyl)-propionic 
acid methyl ester (10). 

O 




Prepared from benzoic acid (S)-4-[2-(3-benzoyl-pyrrol-l-yl)-2- 
methoxycarbonyl-ethyQ-phenyl ester (6) according to General Procedures C-E. 
C21H19NO4 Mol. Wt.: 349.380; M+1 (obs) = 350.3. 'H NMR (400 MHz, CDCI3) 
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8: 7.68 (2H, d, 7=6.8 Hz). 7.48 (IH. m), 7.40 (3H. m), 7.10 (IH. t. 7=1.7, 1.9Hz), 
6.81 (2H, d. J5=8.5Hz), 6.73 (IH, t, J=2S Hz. 2.2 Hz). 6.67 (2H, d. J=8.5Hz). 6.65 
(IH. s). 4.66 (IH, dd, y=;5.6. 9.2 Hz). 3.72 (3H, s). 3.31 (IH, dd. 7=^.6. 13.9 Hz). 
3.13 (lH,dd,7=9.5, 14.1 Hz). 

5 Example 4 

(S>3-{4-(2-(5-Methyl-2-phenyl-oxazo]-4-yl)-etlioxy].phenyl}-2-(3- 
phenyl-pyiro]-l-yl).propionic acid (15). 



The compoand was prepared as described in General Procedure A. (S)-3- 
{4-t2-(5-Methyl-2-plienyl-oxa2ol-4-yI)-ethoxy]-phenyl } -2-(3-phenyl-pyrroI- 1 -y])- 
propionic acid metiiyl ester (14) (1.6g. 3.14 mmol) was hydrolyzed to give (S)-3- 
{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-(3-phenyl-pyrrol-l.yl). 
propionic acid (15) (1 .2 g, 2.43 mmol) in 77% yield as cream colored crystals, 
which were recrystalized from EtOAc/Hexanes. Mp. 146**C-147''C, C31H28N2O4 
Mol. Wt.: 492.565; M+1 = 493,2. 'H NMR (400 MHz, CDCI3) 5: 7.91 (2H, dd. 
^3.7. 7.3Hz), 7.44 (2H, d, 7=7.3Hz). 7.37 (3H. m). 7.27 (2H, t. 7=7.5. 7.8Hz). 
7.1 1 (IH, t, 7=7.3. 7.3Hz). 7.01 (IH, s), 6.93 (2H; d. 7=8.5Hz). 6.71 (2H, d. 
7=8.5Hz). 6.69 (IH. t, 7=2.4, 2.4 Hz). 6.42 (IH. t, 7=2.0, 2.7Hz), 4.67 (IH. t. 
7=7.1, 7.8Hz), 4.10 (2H, t, 7=6.3. 6.6Hz). 3.36 (IH. dd, 7=6.8, 14.2Hz), 3.18 (IH, 
dd, 7=8.0, 13.9Hz), 2.93 (2H, m). 2.32 (3H. s). CHN(theoretical) C= 75.59; Hs 
5.73; N= 5.69; (Obs) C= 75.42; H= 5.80; N=s 5.50. 




15 
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15 



(S)-3-{4-[2-(5-Methyl-2-phenyl.oxa2ol-4-yl)-ethoxy]-phenyl } -2-(3- 
phenyl-pyiToI-l-yl>propionic acid methyl ester (14) was prepared ia the 
following manner. 

(a) (S)-3-{4-[2-(S-Methy]-2-phenyl-oxazo]-4-yI)-etiioxy]'pheny] }-2- 



The compound was prepared via Mitsunobu coupling as described in 
General Procedure B. (S)-3-(4-Hydroxy-phenyl)-2-(3-phenyl-pyrrol-l-^>- 
propionic acid methyl cstee (13) (2.0 g, 6.23 mmol) gave coupled product (S)-3- 
{4-[2<5-Methy1-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyI}-2-(3-phenyl-pyiTOl-l-yl)- 
propionic acid methyl ^ter (14) (1.6g. 3.16 mmol) in 51% yield as a pale yellow 
oil. C32HboN204 Mol. Wt: 306.592; M-i-1 (obs)»S07.1 . 'H NMR (400 MHz, 
CDCI3) 6: 7.94 (2H. d. 7=8. IHz). 7.46 (2H, d, 7=8. IH2), 7.40 (3H. m), 7.29 (2H, 
t, 7=7.3, 7.6Hz), 7.12 (IH, t, 7=7.3, 7.2Hz). 7.00 (IH, s), 6.90 (2H. d, 7=8.1Hz), 
6.74 (2H. d, J^.lHz), 6.68 (IH, s). 6.42 (IH, s), 4.65 (IH. t, 7=7.8. 7.3 Hz). 4.17 
(2H. t, 7=6.6, 6.8H2), 3.69 (3H, s), 3.33 (IH, dd, 7=6.6. 13.9Hz). 3.19 (IH. dd, 
7=9.3, 13;7Hz), 2.92 (2H, t, 7=6.6, 7.1 Hz), 2.35 (3H. s). 




(b) 



(S)-3-(4-Hydroxy-phenyl)-2-(3-phenyl-pyrR>l-l-yl)-propionicacid 
methyl ester (13). 
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HO' 




13 



10 



Tyrosine methyl ester (390 mg. 2.0 mmol) was added to a suspension of 3- 
phenyi-2^-dimethoxy-tetrahydrofiiran (500 mg, 2.4 mmol) and NaOAc (328 mg, 
2.4 mmol) in H2O (10 mL) and HOAc (10 mL). After heating at reflux for 1 hour, 
562 mg (1.75 mmol) of (S)-3-(4-Hydioxy-phenyl)-2-(3-phenyl-pyrrol-l-yl)- 
propionic acid methyl ester (13) was obtained in 87% yield as a pale yellow oil. 
CjoHijNOa Mol. Wl: 321.370; M+l(obs)=322.1. 'H NMR (400 MHz. CDCI3) 
& 7.47 (2H, d. J=7.3Hz). 7.30 (2H. t. J=7.6. 7.8Hz). 7.14 (IH, t. y=7.3. 7.3Ifo), 
7.01 (la s), 6.88 (2H. d. 7n«.3Hz). 6.67 (IH. s). 6.67 (2H. d, y=8.5Hz), 6.43 (IH, 
s), 4.65 (IM, dd. 7=6.3, 8.5Hz), 4.60 (IH, s). 3.71 (3H, s). 3.34 (IH. dd, 7=6.3, 
13.9Hz), 3.20 (IH, dd, 7*8.8. 13.9 Hz). 



Example 5 

j5 (S).3_{4_[2.(BOTZooxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(3- 
phenyl-pyrrol-l-yl)-propiomc acid (16). 




16 



20 



(S)-3-(4-Hydroxy-phenyl)-2-(3-phenyl-pyrrol-l-yl>-propionic acid methyl 
ester (13) was coupled with 2-(Benzooxa2ol-2-yl-methyl-amino)-ethanol as in 
General Procedure B (24% yield). Hydrolysis of the ester as in General Procedure 
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A gave acid (S)-3-{4--[2-(Benzooxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2-(3- 
pheny]-pym>l-l-yl)-propioiiic acid (16) in 34% yield. C29H27N304> Mol. WL: 
481.543; M+1 « 482.2; ^HNMR (400 MHz, GDQs) & 7-49 (2H, d, J=7.1HzX 
7,30 (5H, m). 7.13 (2H, dt, /s=1.5. 7.3 Hz). 7.09 (IH. t. /=2.0, 2.0Hz). 7.00 (2H, 
5 d, 7=8.3Hz). 6.77 (IH, t. 7=^2.4, 2.7Hz), 6.73 (2H. d, y=8.5Hz), 6.47 (IH, t, /«2.0. 
Z7Hz), 4.73 (IH, t. 7=7.6, 7.8H2), 4.15 (IH, m), 4.02 (IH, m). 3.92 (IH, m), 3.80 
(IH, m), 3.40 (IH. dd. 7=7.6, 13.9 Hz), 3.26 (3H, s). 3.25 (IH, m). 

Example 6 

N-(S)-(3-{4-I2<5-MethyI-2-phenyl-oxazol-4-y!)-etho 
10 p)vroM-yl-prpplonyl)-BenzenesuIfoiiamide (17). 




17 



(S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl)-2-pyTO 
15 y]-propionic acid (3) (275 mg, 0.661 mmol) was dissolved in CH2CI2 (10 niL) 

under N2 and at 23 ''C. 1,1-carbonyldijmidazole (128 mg, 0.793 mmol) was then 
added and the solution stirred for 16 hours. In a separate flask, a 60% suspension 
of sodium hydride (26 mg, 0.661 mmol) was added to a stirring solution of 
benzenesulfonamide (124 mg, 0793 nmiol) in dry DMF (5 mL) at-78X under 
20 N2. After 30 minutes, the solution was allowed to equilibrate to 23°C over 1 hour, 
then transferred drop-wise via syringe to the aforementioned solution of mixed 
anhydride. After two hours, the reaction was diluted with CH2CI2 (50 mL) and 
washed with H2O (20 mL), brine (20 mL), and dried over MgS04. Si02 gel 
chromatography with 30% EtOAc/Hex gave acylsulfonamide 17 (37 mg, 0.067 
25 mmol) in 10% yield as a clear oil. C31H29N3O5S; Mol. Wt.: 555.645; M+l= 

556.0. ^H NMR (400 MHz, CDCI3) 8: 8.01 (4H, m), 7.70 (IH, m), 7.55 (3H, m), 
7.44 (2H, d. 7=L9Hz), 6.74 (2H, d, 7=8.5Hz), 6.67 (2H, d, 7=8.3Hz), 6.48 (2H, s). 
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6.21 (2H, s), 4.73 (IH, s), 4.55 (IH, dd, J=4A, 10.5 Hz), 4.19 (2H. t, J«6.3, 
6.1Hz). 3.41 (IH. dd. .^^3.9. 14.6Hz), 3.02 (3H, m). 237 (3H, s). 

Example 7 

N-(S)-(3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 
pyiTol-l-y]-propionyI)-Methane8ulfoiuunide (18). 




18 



Using the piocedure described in Example 6, (S)-3-{4-[2-{5-Methyl-2- 
10 phenyJ-oxazol-4-yl)-ethoxy]-phenyl}-2-pyrroM-yl-propionic acid (3) (200 mg, 
0.481mniol) gave N-(S)-(3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]- 
phenyJ}-2-pyrrol-l-yl-propionyl)-metfjanesulfonainidc (18) (130 mg, 0J263) in 
55% yield as a dear oil in a manner similar to that used to obtain N-(SH3-{4-[2- 
(5-Methyl-2-phenyl-oxazoI-4-yI)-ethoxy]-phenyl}-2-pyiTol-l-yI-prDpionyI)- 
15 BenzenesuIfonamide(17). C26H27N305S; Mol. Wt: 493.576; M+l=494.2, 'H 
NMR (400 MHz, CDQa) 3: 7.93 (2H. dd, 7=2.4. 7.8Hz). 7.4 (3H, m). 6.99 (IH. 
s). 6.85 (2H, d. J'=8.3Hz). 6.68 (2H, d. Js8.5Hz), 6.66 (2H, s). 6.03 (2H .s), 4.62 
(IH, bs), 4.57 (IH. m), 4.13 (2H. t, 7=6.5, 6.8Hz). 3.35 (IH .dd. 7=6.1. 14.2 Hz). 
3.09 (IH, m). 3.09 (3H, s), 2.91 (2H. t, 7=6.6. 6.6Hz), 2.33 (3H, s). 



20 pxample 8 

(S)-2-(3-Isobutyryl-pym)l-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 

ethoxyl-phenyl} -propionic acid (21). 

O 

Me 
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Hydrolysis of 107 nig of (S)-2-(3-Isobuty^yl-py^ol-l-yl)-3-{4-[2-(5- 
^letbyl-2-phenyl-oxazd-4-yl)-ethoxy]-pllenyI}-propionic acid inelhy] ester (20) 
5 according to GenCTal Procedure A gave (S)-2-(3-Isobutyryl-pyrrol-l-yl)-3-{4-[2- 
(S-niethyl-2-phenyl-oxazol-4-yI)-etfaoxy]-pheny]}-propionic add (21) (23 mg, 
0.047 mmol) in 22% yield as a yellow oil. C2?H3oN205 Mol. Wt. for (S)-2-(3- 
lsobutyry]-pyrnjl-l-yl>3-{4-[2-(5-methyI-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyll-propionic acid (21): 486.559; M-l=485.2. *H NMR (400 MHz. CDQs) 
10 5: 7.96 (2H. dd, 7=2.2, 2.2Hz), 7.41 (3H, m), 7.3 1 (1H» t, 7=2.0, 2.OH2), 6.92 (2H, 
d, 7=8.8Hz), 6.73 (2H, d, 7=8.8H2), 6.69 (IH. d, 7=2.2Hz), 6.53 (IH, dd, 7=1.4, 
2.9Hz), 4.72 (IH, dd, 7=7.1, 8.IH2), 4.12 (2H, t, 7=6.6, 6.8Hz), 3.38(1H, dd, 
7=6.8, 13.9Hz), 3.17 (IH, dd, 7=8.1, 13.9Hz), 3.12 (IH, m), 2.99 (2H, t, 7=6.6. 
6.6Hz), 2.37 (3H. s). 1.11 (6H, dd, 6.8. 8.8Hz). 



15 



(a) (S)-2-(3-IsobutyryI-pyiTol-l -yl)-3-{4-[2-(5-methyl-2-phenyI- 

oxazol-4-yl)-ethoxy]-phenyI} -propionic acid methyl ester (20) was 
pr^ared in the following manner. 

O 




20 20 

(S>-2-(3-Isobutyryl-pyrrol-l-yl)-propionic acid methyl est&e (19) (300 mg, 
0.952 mrool) was coupled with 2-(S-Methyi-2-phenyloxazo]-4-yl) ^anol as in 
Gmeral Procedure B to give (S)-2-(3-Isobutyryl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2- 
25 phenyl-oxazol-4-yl)-ethoxy]-ph^yl}^pionic acid raeth>i est«: (20) (120 mg, 
0.240 mmol) in 25% yield. 
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(b) 



Prepared acconling to General Procedures C-E. The title compound was 
5 obtained in a manner similar to that used to obtain compound #10 utilizing 

isobutyryl chloride. NMR (5;CHCl3); 7.22 (IH, s); 6.79 (2H. d. J=8.5Hz); 6.69 
(2H, d. J=:i8,4Hz); 6.67 (la m); 6.57 (IH, m):4.68 (IH, m); 3.74 (3H, s); 3.34 
(IH, m); 3. 1 1 (2H. m); 1.13 (6H. t, J=7A 7.0 Hz). CIMS m/z 316.1 (M)* 

Exampk 9 

10 (S)-2-(3-Cyclohexanecartx)nyl-pyrroM-yl)-3-{4-[2-(5-methyI-2-phenyl- 
oxazol-4-yl)-ethoxy]-pbenyl}-p«>pionic acid (24). 




24 



15 Prepared from (S)-2-(3-Cyclohexanecarbonyl-pyrrol-l-yl)-3-{4-I2-(5- 

methyl-2-phenyl-oxa2ol^-yl)-ethoxy]-phenyll -propionic acid methyl ester (23) as 
in General Procedure A. C»H34N205 Mol. Wt: 526.623; M+l= 527.2. 'H NMR 
(400 MHz, CDCb) 5: 7.91 (2H. dd, 7=3.7. 7.1Hz), 7.39 (3H, t. 7=3.2. 2.7Hz), 7.30 
(IH. s), 6.89 (2H. m), 6.75 (3H. m). 6.45 (IH, m), 4.68 (IH. m). 4.09 (2H, m). 

20 3.34 (IH, m). 3.13 (IH, m). 2.95 (2H. m). 2.79 (IH, m), 2.34 (3H, s), 1.74 (5H. 
m). 1.66 (IH, m). 1.45 {2H, m). 1.26 (IH. m). 
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(S)-2-(3-Isobutyryl-pyrroM-yl)-pn:^onic acid methyl ester (19). 




19 
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(S)-2K3-CycIohexanecwbonyl-pyiTOl-l-yl)-3-{4-[2K5-methyI-2-f)hM^^ 
oxazol-4-yl)-ethoxy]-phenyl}-propiQnic acid methyl ester (23) was prepared in the 
following manner. 

(a) (S)-2-(3-Cyclohexanecarbony]-pyrrol-l-yI)-3-{4-[2-(S-metihyl-2- 
phenyl-oxazo]-4-yl)-ethoxy]-phenyl} -propionic acid methyl ester 
(23). 



10 




23 



(S)-2-(3-CyclohexanecarbonyI-pyrro]-l -yl)-propionic acid methyl esto- 
(22) was coupled with 2-(5-MethyI-2-phen>ioxazol-4-yl) ethanol according to 
General Procedure B to give the tide compound. 

15 (b) (S)-2-(3-Cyclohexanecarbonyl-pym>l-l-yI)-propionic acid methyl 

estet (22). 

O 

OH 




The tide compound was obtained in 43% yield in a matins similar to that 
20 used to obtain compound #10 utilizing cyclohexane carbonylchloride. NMR 

(8;CHa3);6.80 (2H, d. J=8.5Hz); 6.65 (2H, d, J=8.5Hz); 6.63 (IH, s); 6.54 (IH. 
s); 4.90 (IH. s): 4.65 (IH, m); 3.71 (3H, s); 3.30 (IH, m); 3.13 (IH, m); 2.81 (IH, 
m); 1.79 (4H, m); 1.67 (IH. m); 1.45 (2H, m); 1.29 (3H, m). 
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Example IQ 

(S)-3-{4-I2-(Ben20oxarol-2-yl-methyl-anuno)-ethoxy]-ph«iyI}-2-(3- 
cycIohexanecarbcHiyl-pynol-l-yl)-propionic acid (26). 

O 




26 



10 



15 



20 



Hydrolysis of (S)-3-{4-t2-(BenzooxazoI-2-yl-methyl-amino)-ethoxy]- 
phenyl}-2-(3-cyclohexanecarbonyl-pyiroH-yl)-propionic acid methyl ester (25) 
as in General Procedure A gave the title compound. C30H33N3O3 Moi. Wt.: 
515.600; M-H=:516.2. 'H NMR (400 MHz, CDCI3) 5: 7.35 (2H, m), 7.34 (IH, s), 
7.23 (IH, s), 7.15 (IH, dt= /=1.0, 7.5 Hz), 7.02 (IH, dt, 7=1.2, 7.8 Hz). 6.97 (2H. 
d, 7=8.5Hz), 6.74 (IH, s), 6.72 (2H, d, 7=8.5 Hz). 6.57 (IH. dd. 7=1.5. 2.9 Hz), 
4.73 (IH, t, 7 =7.6. 7.6 Hz), 4.07 (2H, m), 3.88 (2H. m), 337 (IH, dd, 7=7.6. 
13.9Hz). 3.28 (3H, s). 3.18 (IH, dd. 7=7.6, 13.9 Hz). 2.83 (IH, t. 7=8.8, 8.8 Hz), 
1.77 (4H, m). 1.66 (IH, m). 1.46 (2H, dd. 7=2,4, 3.9 Hz), 1.27 (3H, m). 

(S)-3-{4-[2-(Benzooxazol-2-yl-methyl-amino)-ethoxy]-ph6nyl)-2-(3- 
cycIohexanecarbonyl-pyrroH-yl)-pro|rionic acid methyl ester (25) was prepared 
in the following manner. 

(a) (S)-3-{4-i2-(Benzooxazol-2-yl-methyl-amino)-ethoxy]-phenyl}-2- 
(3-cyclohexanecarbonyl-pyiTol-l-yl)-propionic add methyl ester 
(25). 



Me 
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25 



Prepared according to General Procedure B using 2-(BCTzooxazoI-2'-yl- 
mediyI-aniino)-ethanol as the alcohol. NMR (5;CHCl3)', 734 (IH, d, Js7.SHz): 
5 7.25 (IH. 8); 7. 15 (IH. t, J=7.5, 7.8Hz); 7.00 (IH, t, J=7.5, 7.8Hz); 6.86 (2H, d, 
J=8.3Hz): 6.73 (2H, d, J=8.3H2); 6.65 (IH, s); 6.55 (IH. s); 4.66 (IH, m); 4.20 
(2H, t. JsaS.l, 5.1Hz); 3.92 (2H, t, J^.1. 5.1Hz); 3.72 (3H. s); 3.32 (IH, m); 3.32 
(3H. s); 3.18 (IH, m); 2.81 (IH. m); 1.79 (4H, m); 1.65 (IH. m): 1.42 (2H. m); 
1.22 (3H, m). 

10 Example 11 

(S)-2-(3-CycIohexanecarbonyl-pyfiol-l-yl)-3-[4-(2-fluoio-benzyIoxy)- 
phenylj-propionic add (28). 

O 




28 



15 ■ 

Hydrolysis of (S)-2-(3-Cyclohexanecarbonyl-pyiTol-l-yl)-3-[4-(2-fluoro- 
benzyloxy)-phenyl]-propionic acid methyl ester (27) according to General 
Procedure A gave (S)-2-(3-Cyclohexanccarbonyl-pyrrol-l-yl)-3-(4-(2-fluoro- 
bBOzyloxy)-phenyI]-propionic acid (28) (20nig, 0.044nunol) in 16% yield as a 

20 pale yellow oil. C27H28FNO4 Mol. Wl: 449.514; M+1 = 450. 1 'H NMR (400 
MHz, CDCli) 6: 7.46 (IH, t, / = 7.5» 7.5Hz), 7.20 (IH, m), 7.14 (IH, t. /=7.3, 
7.3Hz), 7.07 (IH, t, 7=9.0, 9.5Hz), 6.91 (2H, d, 7=8.5, 8.5Hz), 6.90 (IH, s), 6.84 
(2H. d, 7=8.5. 8.5 Hz), 6.66 (IH. s), 6.58 (IH, s), 5.06 (2H, s), 4.74 (IH, m), 3.40 
(IH, m). 3.22 (IH, m). 2.83 (IH. t, d=12.2, 12.2Hz).1.80 (2H, m), 1.68 (2H. m), 

25 1.47 (3H. m), 1.29 (3H, m). 
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(S)-2-(3-Cyclohexanecarbonyl-p3mt)l-I-yl>3-[4-(2-flucttx>-benzylo^^^ 
phenylj-jmopionic acJd methyl ester (27) was prepared in the following manner. 

(a) (S)-2-(3-CycIcAexanecarbony]-pym)l- 1 -yl)-3-[4-(2-fluoro- 
benzyloxy)-phenyl]-propionic acid methyl ester (27). 




27 



According to Gena*al Procedure B by coupling of (S)-2-(3- 
10 CycIohexanecaiix)nyl-pyrrol-I-yl)-propionic acid methyl ester (27) with 2-fluon)- 
benzyl alcohol. The title compounds was isolated in 70% yield. 

Example 12 

(S)-3-{4-I2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-[2-(2^^- 
trifluoro-acetyl>pyrrol-l-y]]-propionic acid (33). 



Me 

O' Ov...^ O^OH 




33 



According to General Procedure A. To a stinred solution of (S)-3-{4-[2- 

(5-Methyl-2-phenyI-oxa2ol-4-yl)-ethoxyJ-phenyl}.2-[2-(2^2.2.trifluoro-acetyl)- 
pyrrol-l-yl]-propionic acid methyl ester (32) (2.608 g. 4.7 mmol) in 2-methoxy 
ethanol, (8 mL) and water (2 mL) was added lithium hydroxide (1 13 mg). The 
reaction mixture stirred at room temperature for 20 minutes, poured into water. 
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acidifled with aqueous HQ, extracted with EtOAc and dried overMgS04. The 
solvent was femoved under reduced pressure. The remaining residue was purified 
by chromatography on silica gd eluting with 1:1 EtOAc:Hexane. The resulting 
white foam was recrystallized using ^yl acetate hexane to give white needle 

5 crystals. Yield = 1.232g, 5 1%. Mp 187-188«C. 500 MHz NMR (CDCI3) 6 

7.87 (ra, 2H), 7.35 (m, 3H). 7.17 (m, IH). 7.0 (s, IH, br) 6.80 (d, 2H J^SHz), 6.66 
(d, 2H, /«8Hz). 6.15 (m, IH). 4.07 (t, 2H. / = 6.7 Hz), 3.41 (d.d 1H7=14.4. 5.0) 
3.11 (dd. IH J=14A, 9.28) 2.89 (m, 2H) , 2.29 (s, 3H); MS w/z 513 (M+1), 514 
Anal. Calc'd for G27H23l^205 C, 63.28: H4.52; N 5.47 found: C. 63.19; H. 4.48; 

0 N5.27. • 

(S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-cihoxy]-phenyl)-2-[2-(2^> 
trifluoro-acet^)-pynol-l-yl]-pn>pionic acid m^yl ester (32) was prepared in the 
following manner. 

5 

(a) (S)-3-{4-(2-(5-Methyl-2-phenyI-oxa20l-4-yl)-ethoxy3-phenyl }-2- 
[2-(2,2,2-trifIuoro-acety])-pyrroI-l-yl]-propionic add methyl ester 
(32). 

Me Me 




32 



By Procedure 32-A: To a stirred solution of (S>3-(4-Hyd^oxy-phenyl)-2- 
[2-(2A2-trifluo^o-acetyl)-pyrrol-l-yl]-p^opionic acid methyl rater (31) (l.Og, 
2.93 mmol) in anhydrous THF (10 mL) was added triphenyl phosphine (768 mg, 
2.93 mmol) and 2-(5-raethyl-2-phenyloxazol-4-yl) ethanol (595 mg, 2.93 mmol). 
A solution of diethyl azodicarboxylate (DEAD) (461 fiL, 2.93 mmol) in 
anhydrous THF (5 mL) was added dropwise and the reaction mixture stirred at 
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room temperature for 48 hr, Ilie solvent was then removed under reduced 
pressure to give a yellow oil. 

By Procedure 32-B: To a stirred solution of of (S)-3-(4-Hydrqxy-phenyl)- 
2-[2-(2,2,2-trifluoro-acetyl)-pyrroH-yl]-iMnopionic add methyl ester (32) (800 
5 mg. 2.34 mmol) in anhydrous THF (10 wL) was added triphenyl phosphine (615 
mg, 2.34 mmol) and 2-(5-methyl-2-phenyloxazoI-4-yl) ethanol (476 mg, 2,34 
mmol). A solution of diisopropylazodicarboxylate (DIAD) (369 jiL, 2.34 mmol) 
in anhydrous THF (5 mL) was added dropwise and the reaction mixture stirred at 
room temperature for 48hr. The solvent was then removed under reduced pressure 

10 to give a yellow oil. 

The combined reaction mixtures from Procedures 32-A and 32-B were 
combined and purified by chromatography eluting with 1:10 to 1:1 EtOAc: 
Hexane. The title compound was isolated as an opaque oil (2.608g, 89% yield). 
500 MHz NMR (CDCI3) 8 7.96 (m, 2H), 739 (m, 3H), 7.18 (m, IH). 7.0 (s, 

15 lH.br) 6.79 (d, 2H i=8.3 Hz), 6.68 (d, 2H, /=8.3Hz). 6,20 (m, IH), 4.15 (t. 2H. / 

= 6.6 Hz), 3.70 (s. 3H) 3.43 (d.d IH y=14.4, 5.12) 3,12 (dd, IH 7=14,4, 9.5) 2.92 
(t. 2H y= 6.6) , 2.32 (s, 3H); MS m/z 526 (M+1), 527. 

(b) (S)-3-(4-Hydroxy-phenyl)-2-'[2-(2,2,2-trifluoro-acetyl)-pyrroM- 
20 yl]7propionic acid methyl ester (3 1). 




31 



To a stirred solution of (S)-3-(4-Acetoxy-phenyl)-2-[2-(2,2,2-trifIuoro. 
25 acetyl)-pyiTal-l-yl]-propionic acid methyl ester (30) (2.13g, 5.57 mmol) in 
anhydrous methanol (20 mL) was added K2CO3 (770 mg, 5,57 mmol). The 
leaction mixture was stirred at room temperature for 20 min, and poured into 
water, acidified with aqueous HCl, extracted with EtOAc, dried MgS04 and the 
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solvent F^oved und^ reduced pressure to give a pale yellow oil. (1 .826 g, 96% 
yield). 500 MHz *H NMR {CDd^) 67.19 (m. IH), 7.1 (s, IH, br), 6.79 (d, 2H 
/s8.6 Hz). 6.62 (d. 2H, y=«.6Hz), 6.22 (m. IH), 4.67 (s. IH) 3.72 (s. 3H). 3.44 
<d,d IH /=14A 5.4), 3.12 (dd. IH /=14.4, 9.8), 2.01 (s. 3H); MS m/z 342 (M+1). 
343. 

(c) (S)-3-(4-Acetoxy-phenyI)-2-[2-(2A2-trifluoro-acetyl)-pyTO 
propionic add methyl ester (30)^ 

Me 



To a stirred solution of (S)-3-(4-Acetoxy-phenyl)-2-[pyrToH-yl]- 
prcpionic acid methyl ester (29) (2.9 g, 10.1 mmol) in CH2CI2 (20 mL) was added 
trifluoroacetic anhydride (1.71 mL, 12.1 mmol) and. trifluoromethansulfonic acid 
(1.07 {xL, 12. 1 mmol). The reaction mixture turned orange in colon The reaction 
mixture was stirred for 5 minutes and poured into NH4CI solution, extracted with 
EtOAc, dried (MgS04). The solvent removed under reduced pressure. The 
resulting orange oil was purified by chromatography 1:10 to 1:1 EtOAc: Hexane 
to give the desired product as a clear oil (2.13 g, 55% yield) 500 MHz ^HNMR 
(CDCI3) 5 7.21 (m, IH), 7.19 (s, IH, br), 6.94 (d, 2H ^8.6 Hz), 6.90 (d, 2H, 
J=8.6Hz), 6.23 (m, IH), 3.72 (s, 3H), 3,51 (dd, IH, 7=14.4, 5.4), 3.18 (dd, IH 
/s=14.4, 9.5), 2.23 (s, 3H); MS m/z 384 (M+1), 385. 

(d) (S)-3-(4-Acetoxy-phenyl)-2-[pyrroM -yl]-propionic acid methyl 




30 



ester (29). 



wo 03/018553 



PCT/IB02/02843 



-115- 



Me 

I 



Me. 




29 



To a stirred solution of (S)-3-(4-hydroxy-phenyI)-2-[pyrrol-l-yl]-propionic 
5 acid methyl ester 1 (10 g, 40 mmol) in CH2CL2 (100 mL), was added 2.,6-lutidine 
(9.5 mL, 81.6 mmol) and acetyl chloride (5.8 mL, 8.16 mmol). The reaction 
mixture was stirred at room temperature overnight The reaction mixture was 
poured into water, extracted with EtOAc, dried (MgS04) and the solvent removed 
undo- reduced pressure. The residual oil was purified by chromatography, 1:5 
10 EtOAcrHexane and the product obtained as a clear oil (8.25 g, 7 1 %). 500 MHz 'H 
NMR (Caoaa) 6.96 (d, 2H 7=8.8 Hz). 6.91 (d. 2H, /=8.8Hz), 6.67 (t, 2H, 
y=2.0Hz). 6.1 1 (t, 2H, y=^.0Hz), 4.68 (dd, IH, 7=6.3, 8.8). 3.67 (s. 3H). 3.37 (dd, 
IH. 7=14.4. 6.3). 3.25 (dd, IH 7=14.4. 8,8), 2.24 (s. 3H); MS m/z 288 (M+1). 289. 

Example 13 

15 3- { 4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl ) -2-pyridin-4-yl- 

propionic acid (34, PD 0330732). 

This compound was synthesized as described for Compound 33 using 

ethyl 4-pyridyI acetate as the starting material. 'H NMR <i5-DMSO 5 2.30 (s, 3H) 

2.85 (m, 3H) 3.02 (m, 2H) 4.11 (t, 2H) 6.80 (d, 2H) 7.06 (d, 2H) 7.44 (m, 3H) 
20 7.65 (d, 2H) 7.84 (d, 2H)8.63 (s, 2H). MS(M-44) (minus carboxylate): 385.1. 

Anal. Calcd for C26H24O4N2 • 1.67 H2O: C, 68.05; H, 5.82; N. 6.11. Found: C, 

68.03: H, 6.00; N, 6.11. 



Example 14 

(S)-2-(2-AcetyI-pyrK)l-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxaz»l-4-yl)- 
25 ethoxyl-phenyl J -propionic acid (37). 
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(S)-2<2-Acetyl-pyiTOl-l-yl)-3-{4-[2<5-methyl-2-phenylK>xa2oI^ 
ethoxyl-phenyl} -propionic acid methyl est^ (36) (601 mg, 1.27 mmol) was 
hydrolyzed as described in General Procedure A to give the title compound as a 
white foam (129 mg/22% yield). Mp 1 lO'^C-l 12*C. 500 MHz *H NMR (COas) 
S 7.91 (m, 2H), 7.37 (m, 3H), 6.95 (m, IH). 6.87 (m, 3H, br) 6,70 (d, 2H, 
7=8.6Hz), 6.09 (m. IH), 4.12 (t, 2H, J= 6.8 Hz). 3.47 (d,d IH /=14A 4.0) 3.15 
(dd. IH 7=14.4, 9.0) 2.90 (t, 2H. J= 6.8Hz) . 2.37 (s, 3H). 2.31 (s, 3H); MS m/z 
459 (M+1). 460. 

(S)-2"(2-Acetyl-pyrrol-l-yI)-3-{4-[2-(5-methyl-2-phenyl-oxazoM-yl)- 
ethoxy]-phenyI) -propionic acid methyl ester (36) was prepared in the following 
manner. 

(a) (S)-2-(2-Acetyl-pyrro]- 1 -yl)-3- { 4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-ethoxyl-phenyll -propionic acid methyl ester (36). 




36 



By Procedure 36-A: To a stirred solution of (S)-2-(2-Acetyl-pyiTol-l-yl)- 
3- {4-[hydroxy]-phenyl} -propionic acid methyl ester (35) (500 mg, 1.74 mmol) in 
anhydrous THF (15 mL) was added triphenyl phosphine (685 mg, 2.61 mmol) and 
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2- (5-methyl-2-phenyloxa2ol-4-yl) ethanol (388 mg, 1.91 mmol). A solution of 
DEAD (41 1 jiL» 2.61 nunol) in anhydrous THF (5 mL) was added diopwise and 
the reaction mixture stirred at room temperature for 48 hours. The solvent was 
removed imder reduced pressure and the residue obtained as a yellow oil. 

By Procedure 36-B: To a stirred solution of (S)-2-(2-Acetyl-pyrrol-l-yl)- 

3- {4-[hydroxy]-phenyl}-propionic acid methyl ester (35) (500 mg, 1.74 mmol) in 
anhydrous THF (15 mL) was added triphenyl phosphine (685 mg, 2.61 mmol) and 
2-(5-methyl-2-phenyIoxazol-4-yl) etiianol (388 mg, 1.91 mmol). A solution of 
DIAD (514 |iL, 2.61 mmol) in anhydrous THF (5 mL) was added dropwise and 
the reaction mixture stirred at room temperature for 48 hours. The solvent was 
removed under reduced pressure and tiie residue obtained as a yellow oil. 

The crude products from reactions 36-A and 36-B were combined and 
purified by chromatography 1 : 10 to 1 : 1 Ethyl Acetate: Hexane to give the titie 
compound as an opaque oil. (601 mg, 73% yield). 500 MHz 'H NMR (CDCI3) 6 
7.94 (m. 2H). 7.40 (m. 3H), 6.92 (m, IH). 6.88 (s, IH. br) 6.82 (m, 2H) 6.61 (m, 
2H), 6.09 (m. IH), 4.12 (t. 2H, /= 6.8 Hz). 3.69 (s, 3H) 3.42 (dd IH /=14.2, 5.37) 
3.12 (dd, IH y=14.4, 9.76) 2.91 (t, 2H, 7= 6.8Hz) . 2.35 (s. 3H). 2.31 (s, 3H); MS 
»«/z473(M+l).474. 



(b) (S)-2-(2-Acetyl-pyrrol-l-yl)-3-{4-[hydroxyl-phenyl)-propionic 
add methyl ester (35). 

Me 




The intermediate (S>2-(2-Acetyl-pyrroH-yl)-3-{4-[Acetoxy]-phenyl}- 
propionic acid methyl ester (34) was deacetylated according to the General 
Procedure C. The product was purified by chromatography EtOAc: Hexane 1:1 to 
give a clear oil which solidified on standing (1.756 g, 88% yield). 500 MHz 'H 
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10 



15 



NMR (CDda) 8 6.93 (m. IH). 6.83 (d,.2H y=8.3Hz) 6.63 (d. 2H. Jfe8.3Hz), 6.10 
(m, IH), 5.37 (s, IH, br), 3.68 (s, 3H) 3.40 (<i,d IH J^14.2, 5.6IH2) 3.12 (dd, IH 
Mi4.2. 9.52) 235 (s, 3H), MS m/z 288 (M+1), 289. 

(c) (S)-2-(2-Aoetyl-pyiTol-l-yl>3-{4-[AcetDxyl-phenyl)-propionic 
acid methyl ester (34). 



According to General Procedures D and E. To a stirred solution of (S)-3- 
(4-Acet<Mty-phenyl)-2-[pyiiol-l-y|]-propionic acid methyl ester (30) (4.40 g. 15.3 
mmol) in CH2CI2 (50 mL) was added acetyl chloride (1.31 mL, 18.4 nunol) and. 
irifluoromethansultonic acid (1.63 mL, 18.4 mmol). The reaction mixture turned 
orange in color. The reaction mixture was stirred for 5 minutes and poured into 
NH4a solution, extracted with EtOAc, and dried (MgSOO. The solvent was 
removed in vacuo. The resulting orange oil was purified by chromaography 1 :2 
EtOAc: Hexane to give the desired product as a clear oil (2.27g, 45%). 500 MHz 
'H NMR (CDOa) 5 500 MHz 'H NMR (CDCI3) 5 6.96 (d, 2H J=8.3Hz) 6.92 ( m. 
2H) 6.89 (d. 2H. /=8.3Hz). 6.10 (m, IH), 3.7O (s. 3H) 3.47 (d.d IH J=14.4, 
5.62Hz) 3.12 (dd, IH /=14.4. 9.52) 2.35 (s, 3H). 2.24 (s, 3H), MS nt/z 330 
(M+1), 331. 




Example 15 

3-{4-|2-(Benzothiazol-2-ylsuIfanyl)-ethoxy]-phenyI}-2-pyrrol-l-yI- 
propionic acid (39). 
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39 



According to General Procedure A. The intermediate 3-{4-[2- 
5 (Benzothiazol-2-ylsuIfany])-ethoxy]-phenyl}-2-pyrrol-l-yl-propionic acid methyl 

ester (38) was hydrolyzed to give a white solid which was recrystallised using 
EtOAC and Hexane to give a white crystalline powder (390mg, 79%) Mp leS^'C- 
166^; 500 MHz NMR (CDCls) 8 7.85 (d, IH. 7= 8.05Hz), 7.75 (d, 8.05Hi). 
7.42 (m, IH), 7.30 (m, IH), 6.91 (d, 2H 7=8.54Hz). 6.82 (d, 2H, 7==8.54Hz), 6.69 
10 (m, 2H), 6*14 (m, 2H), 4.72 (dd. IH. 7=5.86, 8.79Hz). 4.31 (t, 2H, 7=6.59Hz). 

3.70 (t, 2H, 7=6^9Hz), 3.38 (d,d IH 7=14.16, 5.86Hz). 3.22 (dd. IH 7=14.16, 
8.79); MS m/z 404 (M+1). 

(S)-3-{4-[2-(Benzothiazol-2-yIsulfanyl)-ethoxy]-phenyI}-2-pynt)l-l-y^ 
15 propionic acid methyl ester (38) was prepared in the following manner. 



(a) (S)-3-{4-[2-(Benzothiazol-2-ylsulfanyl)-ethoxy]-phenyl}-2-pynol- 
1-yl-propionic acid methyl ester (38). 



^^^^^ 



20 38 



According to General Procdure B. To a sdrred solution of (S)-3"(4- 
hydroxy-phenyI)-2-[pyrrol-l-yl]-propionic acid methyl ester (1) (828 mg, 3-38 
mmol) in anhydrous THF (15 mL) was added triphenyl phosphine (886 mg, 3.38 
25 nrniol) and 2-(Benzothiazol-2-ylsulfanyl)-ethanol (800 mg, 3.38 mmol). A 
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solution of DIAD (665 }iL, 3.38 mmol) in anhydrous THF (5 mL) was added 
dropwise and the reaction mixture stirred at room temperatoie for 48 hours. The 
solvent was removed unda* reduced pressure and the residue purified by 
chromatogn^hy 1 : 1 0 to 1 : 1 EKDAc: Hexane. The product was ot^ned as an 
5 opaque oil. Yield = 510 mg. 29%. 500 MHz 'H NMR CCDCly) S 7.85 (d. IH. 

8.06Hz), 7.75 (d, 8.06Hz), 7.40 (m, IH). 7.30 (m,lH), 6.90 (d. 2H/=8.8Hz), 6.83 
(d, 2H, /=8.8Hz), 6.70 (m. 2H), 6.14 (m, 2H), 4.68 (dd, IH. 7=6.34, 8.79Hz), 4.32 
(t. 2H, J=6.59Hz), 3.71 (t, 2H, 7=6.59Hz), 3.693 (s, 3H), 3.33 (d,d IH 7=13.9, 
6.59Hz), 3.19 (dd, 1H7«13.9, 8.79); MS m/z 439 (M+1). 

10 Example 1.6 

(S)-2-Pyrrol-l-yI-3-{4-[2-(2-trifluoromethyl-phenyl)-ethoxy]-phenyi}- 
propionic acid (41). 




41 



15 

Prepared flrom C5)-2-PyrroM-yl-3-{4-[2-(2-trifluoromethyl-phenyI)- 
ethoxyj-phenyl} -propionic acid methyl ester (40) using the hydrolysis method 
described in General Procedure A. (S)-2>Pyno]-l-yl-3-(4-E2-(2-trifluoromethyl- 
phenyI)-etboxy]-phenyl}-propionic acid (42) was obtained as clear oil. (454 mg, 
20 45% yield) 5 7.85 (d. IH. J= 8.05Hz), 7.45 (m. 2H), 7.33 (t, IH, 7s8.05Hz) 6.90 
(d,lH, 7=8.54), 6.75 (d, 2H 7=8.54) 6.69 (m, 2H), 6.15 (m. 2H) 4.73 (dd, IH. 
7a5.86, 9.3). 4.12 (t, 2H. .^s6.84).3.37 (dd, IH. 7=13.9, 5.86) 3.25 (m, 5H) MS 
m/z 425 (M+I) Anal. Calc'd for CzzHsoFaNOa C. 65.50: H 5.00; N 3.47 found: C. 
64.92; H, 5.15; N 3.28. 

25 

(S)-2-Pyn-ol-l -yl-3- { 4-l2-(2-trifluoromethyl-phenyl)-cthoxy]-phenyl ) - 
propionic acid methyl ester (40) was prepared in the following manner. 
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(a) (S)-2-PyiTol-l-yI-3-{4-t2-(2-trifluoromethyl-phenyl)-ethoxy]- 
phaiyl}-propionic acid methyl ester (40). 
CF3 Me 




40 

5 

According to General Procedure B. Pc^ared from Ae intermediate (S)-3- 
(4-bydroxy-phenyl)-2-[pyirol-l-yl]^>ropionic add methyl ester (1) and 2-(2- 
trifluorDmethyl-pheoyl)-ethanol, (S).2-PyrroI-l-yl-3-{4-[2n(2-trifluoromethyl- 
phenyl)-ethoxy]-pheny]} -propionic add methyl ester (40) was obtained as an 
10 opaque oU (1 .04 g. 61% yield). 8 7.64 (d, IH. /= 7.8H2). 7.46 (m, 2H), 7.33 (t, 

IH, 7=7.8) 6.89 (d, IH. 7=6.59). 6.75 (d, 2H 7=6.59). 6.69 (m> 2H), 6.14 (m. 2H), 
4.68 (dd. IH, .fc6.59, 8.78), 4.12 (t. 2H, 7=6.8). 3.69 (s. 3H), 3.33 (dd. IH,' 
7=13.9. 6.59), 3.25 (t, 2H. 7=6.8), 3.16 ( dd, IH, 7= 13.9, 8.78); MS m/fe 418 
(M+1). 

15 gx^mple 11 

(S)-3-{4-t2-(4-Phenyl-pipera2in-l-yl)-ethoxy]-phenyl)-2-pyrrol-l-yl- 

propionic acid (43). 




43 



Prepared ftom (S)-3-{4-[2-(4-Phenyl-pipera2in-l-yl)-ethoxy]-phenyi)-2- 
pyirol-l-yl-propionic add methyl ester (42) using the hydrolysis method 
described in General Procedure A to give the desired product as a pink foam, 
neld = 270 tag, 38%. 500 MHz 'H NMR (CDQa) 5 7.28 (m, 2H). 7.09 (d, 2H, 
25 7=9H2), 7.1 8 (m, IH), 6.90(m, 3H) 6.73 (m, 4H), 6.10 (m. 2H), 4.65 (d,d IH, 
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10 



15 



/=;5.85. 8.79Hz). 4. 125 (t, 2H. 7= 5.15 Hz), 3.40 (dd, IH .^13.7, 8.79), 3.27-3.08 
(m, 1 IH); MS m/z 420 ( M+1), 419 (M-1). 

(S)-3-{4-[2-(4-Pheny]-piperazin-l-yl)-ethoxyl-phenyl}-2-pynol-l-yl- 
propionic add methyl ester (42) was prepared in .the fbllowing numn^. 

(a) (S)-3-{4-[2-(4-Phenyl-piperazin-l -yl)-ethoxy]-phenyl}-2-pyrtol-l- 



Aocording to Oen^ Procedure B. Prepared from the intermediate (S)-3- 
<4-hydroKy-phenyl)-2-(pyrrol-l-yI]-propionlc acid methyl ester (1) and 2-(4- 
Pbenyl-piperazin-l-yl>-ethanol. (S)-3-{4-[2-(4-PhMyl-piperazin-l-yl)-ethoxy]- 
pheny]}-2-pym>I-l-yl-propionic acid methyl ester (41) was obtained as a clear oil 
(740 mg. 70% yield). 500 MHz 'H NMR (CDQa) 5 7.26 (m, 2H), 6.91 (d. 2H. 
/s^Hz), 6.98-6.76 (m, 5H), 6.70(m, 2H), 6.14 (m, 2H). 4.69 (d,d IH, /=6.95, 
8.79Hz). 4.12 (t. 2H, 7 = 7.08 Hz), 3.69 (s, 3H), 3.43 (dd. IH J=635, 13.9), 3.21- 
3.16 (m, 5H), 2.85 (br s. 2H), 2.73 (br s, 4H); MS m/z 434 ( M+1). 

Example 18 

(S)-3-{4-[2-(5-Methyl-2-phenyl-thiazoI-4-yl)-ethoxy]-phenyl}-2-pym)l-l- 
yl-propionic acid (45). 



yl-propionic acid mediyl KtN- (42). 





45 
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Prepared from (S)-3-{4-[2-(5-Methyl-2-phenyl-fl»iazol-4-yl)-ethoxy]- 
phenyl}-2-pynol-l-yl-propion3c acid methyl ester (44) using the hydrolysis 
method described in General Procdure A. The product was tecrystailized iinom 
5 ethyl acetate and bexane to give the desiied product as white needles. Yield = 

1.20g, 58% MP. » 157-158-0. NMR (500MHz) CDQa & 7.80 (2H. m), 7.34 
(3H, m), 6.87 (d, 2H .^8.5 Hz), 6.73 (2H, d, 7=8.5 Hz), 6.66 (2H, m). 6.1 1(2H, 
m), 4.68 (IH, dd, /=6.35, 8.79 Hz), 4.20 (2H, t, 6.83 Hz), 3.34 (IH, dd, 7=6.1. 
13.9 Hz), 3.17 (IH, dd, 7=, 8.79, 13.9 Hz), 3.12 (2H, t. 7=6.59 Hz), 2.40 (3H, s). 
10 Anal. Calc'd for C15H24N2O3S: C 69.42. H 5.59, N 6,48 found: C 69.41 . H 5.53. N 
6.29 MS m/z 433 ( M+1). 431 (M-l). 

(S)-3-{4-I2-(5-Methyl-2-phenyl-thia2o]-4-yl)-ethoxy3-phenyl}-2-pyrrol-l- 
yl-propionic acid methyl ester (44) was prepared in the following manner. 

15 

(a) (S)-3-{4-[2-(5-Methyl-2-phenyl-thiazol-4-yl)-ethoxy]-phenyl }-2- 
pyrrol-l-yl-prc^ionic acid (44). 

Me 




44 



According to Genoril Procedure B. Prepared from the intermediate (S)-3- 
(4-hydroxy-phenyI)-2-[pyrroM-yl]-propionic acid methyl ester (1) and 2-(S- 
Methyl-2-i^6nyl-tiiiazo]-4-yl)'edianol.(S)-3-{4-[2-(5-MBdiyl-2-pheny]-thiazol-4- 
yl)-ethoxyJ-pheny]}-2-pyrroI-l-yl-piDpionic acid (44) was obtained as a dear cm!. 
Yield = 2.15g, 59%. *H NMR (500MH2) CDOa 5; 7.82 (2H, m), 7.35 (3H, m). 
6.84 (m, 2H), 6.73 (2H, m), 6.66 (2H, m), 6.10(2H, m), 4.65 (IH, dd, 7 = 6.59, 
8.78 Hz), 4.23 (2H. t, 6.83 Hz), 3.65 (3H, m), 3.30 (IH, dd, .^=6.59, 13.9 Hz), 
3.17-3.11 (3H, m). 2.41 (3H. s). MS m/z 447 ( M+1). 
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Scample 19 

(S)-2-(3-Chloro-2,5-dimethyI-pynioI-l-yl)-3-{4-[2-(5-methyl-2-phenyI- 
oxazoI-4-yl)-ethoxy]-phenyl) -propionic acid (49). 




49 



Prepared from the intennediate 2-(3-Chloro-2^-dimediyl-pyiTol-l-yl)-3- 
{4-[2-(5-me*hyl-2-phenyl-oxa2ol-4-yI)-ethoxy]-phenyl}-propionic acid methyl 
ester (48) using the hydrolysis method described in General Procedure A. The 
product was purified by chromatography and recrystallized from EtOAc/hexane to 
give the desired product as white crystalline powder. Yield al58mg, 25%. 'H 
NMR (500MHz) CDCI3 6: 7.98 (2H, m), 7.43 (3H. m), 6.75 (dd, 4H, /=9.0H2), 
5.75 (IH, s), 4.70 (IH, dd, / = 4.64, 10.25 Hz). 4.19 (2H, t, 6.59 Hz), 3.30 (IH, 
dd. 7=4.64. 14.16 Hz), 3.08 (IH, dd, /sl4.16, 10.25 Hz), 2.98 (2H, t, 6.59), 2.37 
(3H, s). 1.99 (3H, br,s). 1.88 ( 3H br,s) MS m/z 479 (M+1) 477 (M-1), 

(S)-2-(3-Chloro-2,5-dimethyl-pyrrol-l-yl)-3-{4-tAcetoxy]-phenyl}- 
propionic acid methyl ester (48) was prepared in the following manner. 

(a) (S)-2-(3-€hloro-2,5-dimethyI-pyrrol-l-yl)-3-{4-[2-(5-methyl-2- 
phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid m^yl ester 
(48). 




48 
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To a stin^ solution of (S)-2-(3"Ch]oro-2,5-diinethyl-pym>l.l-yI)-3-{4- 
[acetoxy]-phenyl} -propionic acid methyl ester (674 mg, 1.93 mmol) described in 
Example 47 in anhydrous methanol (10 mL) was added K2CO3 (266 mg, 1.93 
mmol). The reaction was stirred at room temperature for 40 minutes, poured into 
5 EtOAc, washed with water, dried (MgS04) and the solvent removed in vacuo to 

give 2-(3-Chlott>-2,5-dimethyl-pyrrol-l-yl)-3-{4-[hydoxy]-phenyl}-propiom^ acid 
methyl ester as an oil. This material was used in the General Procedure B 
coupling reaction. 

To a stirred solution of (S>2-<3-Chloro-2,5-dimethyl-pyrrol-l-yI)-3-{4- 

10 [hydoxy]-phenyl}-propionic acid methyl ester (47) in THF (lOmL) at room 
temperature was added triphofiyl phosphine (541 mg» 2.06 nunol) and 2-(5- 
methyl-2-'phenyloxazol-4-'yl) ethanol (541 mg 2.06 mmol). A solution of DIAD 
(406 jtU 2.06 mmol) m anhydrous THF (5 mL) was added dropwise and the 
reaction mixture stirred at room temperature for 72 hours. The solvent was then 

15 removed in vacuo and the residue purified by chromatography eluting with 1:10 
EtOAc: hexane to 1:1 EtOAc: Hexane. This gave the desired product as a clear 
oil. Yield = 651 mg, 68%. NMR (500MHz) CDCI3 5: 7.95 (2H, m), 7.40 (3H, 
m), 6.76 (m, 4H), 5.75 (IH. s), 4.65 (IH, dd. 7* 4.64, 10.25 Hz). 4.20 (2H, t, 6,59 
Hz), 3-78 (3H,s), 3.42 (IH. dd, /=4.64, 14.16 Hz), 3.06 (IH, dd, 7:=14,16. 10.25 

20 Hz), 2-91 (2H, t, 6.59), 2.30 (3H, s), 1 .90 (3H. br,s), 1.82 ( 3H br,s) MS m/z 493 
(M+1). 492 (M-1). 

(b) (S)-2-(3-Chloro.2.5-dimethyl"pyrroM-yl)-3-{4-[Acetoxy]- 
phenyl}-propionic acid methyl ester (47). 




47 
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To a sdrred solution of (S)-2-(2,5-diniethyl-pyrPoJ-l-yl)-3-{4-[Acetoxy> 
phenyU-propionic add methyl ester (46) (2.45 g» 7.77 mmol) in THP (20 inL) at 0 
"C was added N-chlorosuocinamide (1.04 g, 7.77 mmol). Aila-30 minules, the 
solvit was removed in vacuo and the residue purified by chromatography 1:10 to 
1:1 EtOAc: Hexane to give a yellow oil. Yield = 674mg, 25%. 'H NMR 
(SOOMHz) CDQa 5: 6.92-6.83 (m, 4H), 5.71 (s. IH). 4.66 (Ift dd. J = 4.64. 
10.01 Hz). 3.49 (IH, dd» /=4.64, 14.16 Hz). 3.08 (IH, dd. 7=14.16. 10.01 Hz), 
2.23 (3H, s), 2.30 (3H, s). 1.92 (3H, br.s), 1.82 ( 3H br.s) MS m/z 350 (M+1) 348 
(M-1). 

(c) (S)-2-{2.5-dimethyl-pyrroH-yl)-3-{4-[Acetoxy]-phenyl}- 
propionic acid methyl ester (46). 




46 



To a stirred solution of L-tyrosine methyl ester (25 g, 0.128 mol) in 
toluwie (300 mL) was added 2,5-hexandione (15 mL, 0.128 mol) and p- 
toluoiesulfonic acid (1 .22 g, 6.4 mmol). The mixture was heated at reflux with a 
Dean-Starke trap for 12 hours. The solvent was removed in vacuo and the residue 

20 redissolved in ethyl acetate and filtered tluxtugh a bed of silica gd. The solvent 
was removed in vacuo and the product, a yellow oil used in the next step without 
further purification. 500 MHz ^H NMR (CDCI3) 5 6,60 (d, 2H, 7= 6.6 Hz), 6.47 
(d, 2H. J= 8.5 Hz). 5.47 (s, 2H). 4.90 (dd, IH, J = 11.2. 4.3 Hz), 3.63 (s, 3H). 
3.24 (dd. IH, 7=: 13.9. 4.3 Hz), 2.92 (dd. IH. 7= 13.9, 1 1.2 Hz). 1.85 (s. 6H); MS 

25 TO/i274(M+l). 

The (S)-2-(2,5-I>imethyl-pyrrol-l-yl)-3-(4^ydroxy-phenyl)-propionic acid 
methyl ester was then dissolved in dichloromethane (300 mL), and acetyl chloride 
(9.1 mL, 0.128 mol) and 2.6 Intidine (14.9 mL, 0.128 mol) were added. The 
reaction mixture was sdrred overnight and was then poured into ethyl acetate and 
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extracted with brine* The organic layer was dried over MgS04 and the solvent 
removed in vacuo to give a brown oil. This was purified by chromatography ethyl 
acetate: hexane 1:5 to 1:1 to give a clear oil. Yie]d=: 22.14g 55% 'HNMR 500 
MHz (CDQa) S 6-89-6.83(m, 4H) 5.70 (s. 2H), 4.70 (dd. IH, J = 9.77, 4.88 Hz), 
5 3.72 (s, 3H), 3.50 (dd, IH, /= 13.9, 4.88 Hz). 3.1 1 (dd, IH, /= 13.9, 9.77 Hz). 
2.23 (3H, s), 1.93 (s. 6H); MS m/z 316 (M+1), 314 (M-1) 

Example 20 

(S)-3-(4-{2-[(7-Chloro-quinolin-4-yl)-methyl-amino]-ethoxy}-phenyl>2- 
pyrrol-l-yl-propionic acid (51). 

Me 

— if A J . 




51 



3-(4.{2-[(7-Chloro-quinolin-4-yl)-methyl-amino3-ethoxy)-phenyl)-2- 
pyrrol- l-yl-propionic acid methyl ester (50) was hydrolyzed using the method 

15 described in General Procedure A to provide 3-(4-{2-I(7-Chloro-quinolin-4-yI)- 
methyI-aniino]-ethoxy}-phenyl)-2-pyrrol-l-yl-propiomc acid 253 mg, 19%. ^H 
NMR 500 MHz (DdDMSO) 5 8.59 (IH. d. J=6.13Hz), 8.22 (IH, d, 7=:9.03Hz), 
7.90 (IH, d. /= 2.13Hz) 7.46 (IH, d, /=:9.03Hz), 6.95 (IH, d, 7=5.13Hz), 6.85 
(IH, d, 7=8.05) 6.66-6.64 (4H, m), 5.80 (2H, s), 4.20 (IH br s), 4.17 (2H, br s), 

20 3.60 ( 2H, br s) 3.26-3.19 (IH, m), 2.96, (3H, s), 2,91-2.88 ( IH, m) MS m/z 448 
(M-.1). 



(S)-3-(4-{2-[(7-Chloro-quinolin-4-yl)-methyl-amino]-ethoxy}-phenyl)-2- 
pyrrol-l-yl-propionic acid methyl ester (50) was prepared tn the following 
25 manner. 

(a) (S)-3-(4-{2-[(7-Chloro-quinolin'4-yl)'methyl-amino]-ethoxy}- 
phenyl)-2-pyrroi- l-yl-propionic acid methyl ester (50). 
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According to General Procedure B. To a stirred solution of 3-(44iydroxy- 
5 phenyl)-2-[pyiTol-l-yl]-prc^ion]c acid methyl ester described in example 1 (828 
mg, 3.38 mmol) in anhydrous THF (15 mL) was added triphenyl phosphine (886 
mg, 3.38 mmol and 2-[(7-chIoro-4-quino!yI)methylaraino] ethanol (800 mg, 3.38 
mmol). A solution of DIAD (665 pL, 3.38 mmol) in anhydrous THF (S mL) was 
added dropwise and the reaction mixture stirred at room temperature for 48 hours, 
10 The solvent was removed in vacuo and the residue purified by chromatography 
1:10 BtOAc/Hexane to 1 : 1 EtOAc/Hexane. The product was obtained as an oil. 
Yield = 1.36g 87%. MS m/z 464 (M+l). 462 (M-1). 

Example 21 

(S)-2-(3-Acetyl-2.5-dimefliyl-pyrroH-yl)-3-{4-[2-(4-metfiyl-2.phenyi. 
15 oxazol-5-'yI)-ethoxyl-phenyl)-propionic acid (55). 

Me 




Me 
Me 



Me 

55 



Pi«pared firom (S)-2-(3-Acetyl-2,5-dijnethyl-pyrrol-l-yl)-3-{4-[2-(4- 
20 methyI-2-phenyl-oxa2ol-5-yl)-ethoxy]-phenyl } -propionic add methyl ester (54) 
described in General Procedure A. The desired product was obtained as cream 
crystalline powder. Yield = 148mg. 
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(S)-2-<3-Acetyl-2^-diinethyl-pyrrol.l-yl)-3-{4-I2-(4-niethyl-2-phaiyl- 
oxazol-5-yi)-ethoxy]-pheoyI)-propionic acid methyl ester (54) was prepared in the 
following manner. 

(a) (S)-2-(3-Acetyl-2^-diniethyI-pynoH-yl)-3-{4-[2-(4-methyl-2- 
phenyl-oxa2ol-5-yl)-e*oxy]-phenylV-propionic acid methyl ester 

(54). 

Me 

M© 




54 



Prepared from (S>2-(3-Acetyl-2,5-dimethyl-pynol-l-yl)-3-{4-IHydroxy]- 
phenyn-piopionic add methyl ester (53) and 2-(5-mBthyl-2-phenyloxazol-4-yl) 
ethanol using the method described in General Procedure B. The desired product 
was obtained as a clear oil. Yield = 474mg. 

(b) (S)-2-(3-Acetyl-2,5-djmethyl-pyrrol-l-yl)-3-{4-[Hydroxy]- 

phenyll-propionic acid methyl ester (53). 

lyie 

,o 




2-(3-Acetyl-2^-dimethyl-pynol-l-yl)-3-{4-[Acetoxy]-phenyl}-propionic 
acid methyl ester (52) was deacetylated using the method described in Example 
##. The product was purified using chromatography 1:1 EtOAc : Hexane and the 
product obtained as an oil which solidified on standing to give a white crystalline 
25 solid. Yield=487mg, 72%. 
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(c) (S)-2-(3-Acetyl-2,5-dimethyl-pyiTDl-l-yI)-3-{4-[Acetoxy]- 
pheny]}-piopionic add methyl ester (52). 




To a stirred solution of 2-(2,5-diinethyl-pyrroI-l-yI)-3-{4-[Acetoxy]- 
phenyU-propionic acid methyl ester (2.45 g, 7.77 nunol) in CH2CI2 was added 
acetyl chloride and trifluorometfaane sulfonic acid. The solvent was removed 
10 in vacuo. Ths residue was purified by chromatography 1 : 1 0 to 1 : 1 EtOAc: 
Hexane to give the title compound as a yellow oil. Yield = 674mg, 25%. . 
Example 22 

(S)-2-[2,5-Dimethyl-3-(2,2,2-trifluoro-acrtyl>-pynx>M-yl]-3-{4-[2-(5- 
methyl-2-phaiyl-oxazol-4-y])-ethoxy]-pheny])-propionic acid (59). 




59 



According to General Procedure A. Prepared from the ester (58) (1.48g, 
2.62mmol) to give the desired product as a white powder O.SOg, 34%. Mass 
spectra (M+1), 541 (M-1) 539 

20 

(S)-2-[2^-Dimethyl-3-(2,2,2-trifluoro-acetyl)-pyrrol-l-yl]-3-{4-[2-(5- 
m«hyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-propionic acid methyl ester (58) 
was prepared in the following manner. 
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(a) (S)-2-[2^-Diinethyl-3K2A2-trifluon>acetyl>pym>l-l-yl]-3-{4-(2- 
(5-metbyl-2-phenyl-oxa2ol-4-yl)-etlioxy]-phenyl (-propionic acid 
methyl ester (58) 




5 58 

Prepared according to General Procedure B using (S)-2-[2^-Dimethyl-3- 
(2,2»2-trifluoro-acetyl)-pyrrol-l-yl]-3-{4-[hydroxy]-phenyl}-pro^^ add 
methyl ester (57) (1.08g, 2.9mmol) to give the desired product isolated by 
chromatography (1:10: 1:1 ethyl acetate: hexane as a white foam. Yield=1.48g, 
10 92% Mass spectra (M+1), 555 (M-1) 553 

(b) (S)-2-[2,5-Dimethyl-3-(2A2-trifluoro-acetyl)-pyrrol.l-yl]-3-{4- 
[hydroxy]-phCTyl}-propionic acid methyl ester (57). 

Me 

o 

15 57 

Prepared from the intermediate described in example (S)-2-[2,5-Dimethyl- 
3-(2,2,2-trifluoro-acetyl)-pyrrol- 1 -yll-3- { 4-[ Acctoxy]-phenyl ) -propionic acid 
methyl ester (56) deacetylated using the method described in General Procedure 
C. The product was purified using chromatography 1 : 1 EtOAc : Hexane and the 

20 product obtained as an oil which solidified on standing to give a white crystalline 
solid. Yields 4.5g, 81% (M+1) 370 (M-1) 368. 



(c) (S)-2-[2^-DimethyI-3-(2.2,2-trifluoro-acet3d>pyn:ol-l-yI]-3-{4- 
[Acetoxy]-phenyl}-propionic acid methyl ester (57) 
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Me. 




10 



15 



To a stirred solution of 2-(2^-dimethy^-pyIToH-yl>3-{4-[Acetoxy]- 
phenyl}-propionic acid methyl ester (6.0g, 19 mmoJ) in CH2CI2 ( 50mL) was 
added trifluoroacetic anhydride (4.0mL, 28.5 mmol) and trifluoromethane sulfonic 
acid (4.0niL, 28,5 mmol). The reaction was stirred at room temperature for 20 
minutes. The reaction mixture was poured into ammonium chloride solution and 
extracted with ethyl acetate. The organic layer was dried (MgS04) and the solvent 
removed in vacuo. The residue was purified by chromatography 1 : 10 to 1 : 1 
EtOAc: Hexane to give a yellow oil. Yield = 6.22g, 80% (M+1) 412 (M-1) 410. 
Example 23 

3-{4-[2-(2-Phenyl-benziniidazol-l-yl)-ethoxy]-phenyl}-2-pynol-l-yl- 
propionic acid (61). 



Prepared from 3-{4-[2-(2-Phenyl-benzimidazol-l-yl)-ethoxy]-phenyl}-2* 
pyrroM-yl-propionic acid methyl ester (60) using the hydrolysis method 
described in General Procedure A to give the desired product as a vdiite foam. 
Yield = 697mg, 65%. Mp 210-212 ^C, . (M+1) 452. (M-1) 450. 




3-{4-[2-(2-Phenyl-benzimidazoH-yl)-ethoxy]-phenyl}-2-pynol-l-yl- 
propionic acid methyl ester (60) was prepared in the following manner. 
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(a) 3.{4-[2-(2-Phenyl-ben2iiiiidazol-l-yl)-ethoxy]-phenyll-2ipynol-l- 
yl-propionic acid methyl ester (60). 




60 



10 



Prepared from the intennediate 3-(4-hydroxy-phenyl)-2-[pynol-l-yl]- 
propionic acid methyl ester (1) described in Example 1 and 2-(2-Phenyl- 
ben2imidazol-l-yl)-ethanol using the method described in General Procedure B. 
The desired product was obtsuned as a white foam- 1.125g, 71% yield. 
M+l(Qbs)a466 



15 



2-(3-Bromo-pyrroH-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxyj-phenyl} -propionic acid (64). 




64 



A mixture of (S)-2-(3-Bromo-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl- 
oxazol-4-yl)-ethoxy]-phenyl}-propionic acid methyl ester (64) (150 mg. 0.29 
mmol) and lithium hydroxide (35 mg, 1.47 mmol) in 2-methoxyethanol (4 mL) 
and water (1 mL) and stirred at room temperature for 1 hour. The mbcture was 
poured into watea-, acidified with aqueous 2N HCl, extracted with EtOAc and 
dried over MgS04. The solvent was removed under reduced pressure to yield the 
desired propionic add (125 mg, 87%) as a white soUd 500 MHz 'H NMR 
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(CDCI3) 8 7.96 (m, 2H). 7.43 (m, 3H), 6.92 (d. 2H. 7= 8.5 Hz), 6.74 (m, 3H). 
6S7 (m. IH), 6.12 (in» IH), 4.63 (dd, IH, J = 8.3, 6.8 Hz), 4.16 (t, 2H, J » 6.6 
Hz), 3.33 (dd, IH. J3.9, 6.8 Hz), 3.14 (dd. IH, /« 13.9, 83 Hz). 2.98 (t, 2H. / 
= 6.6 Hz), 2.37 (s, 3H); MS 495, 497 (M+1). 

(S)-2-(3-Bromo-pyitol-l-yl)-3-{4-[2-(5-nietbyl-2-phenyl-oxazoM-yl)- 
ethaxy]-idiBny]}-prqpjQnic acid methyl ester (63) was pr^ared in the following 
manner. 

(a) (S)-2-(3-Bronio-pyrrol-l-y!)-3-{4-[2-(5-methyl-2-phenyl-oxa2ol-4- 
yl)-ethoxy]-pheayl}-propionic add mediyl ester (63). 




63 



According to Gmeral Procedure B. To a stirred solution of (S)-2-(2- 
Bromo-pyrrol-l-yl)-3-(4-hydroxy-phenyI)-propionic add methyl ester (63) (1.00 
g, 3.08 nmiol), triphenylphosphine (809 mg. 3.08 mmol) and 2-(S-metli)4-2- 
phenyl-oxazol-4-yI)-ethano] (626 mg, 3.08 mmol) in THF (15 mL) was added 
dropwise a solution of diethylazodicarboxylate (500 |iiL, 3.08 mmol) in THF (4 
mL). The mixture was stined overnight, then concentrated. The residue was 
chromatographed on silica gel eluting with 30%-40% EtOAc in hexanes to yield 
the coupled product (590 mg, 38%) as a yellow oil. 500 MHz 'H NMR (CDCI3) 5 
7,99 (m, 2H), 7.43 (m. 3H), 6.87 (m, 2H). 6.73 (m, 3H), 6.55 (m, IH), 6.1 1 (m, 
IH). 4.59 (dd, IH, /= 9.0, 6.1 Hz), 4.20 (t, 2H. J = 6.6 Hz). 3.71 (s, 3H). 3,29 (dd, 
IH. J = 13.9, 6.1 Hz). 3.14 (dd. IH, J = 13.9, 9.0 Hz), 2.97 (t, 2H, / = 6.6 Hz). 
236 (s. 3H); MS 509, 51 1 (M+1 ). 
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(b) (S)-2-(3-Broino-pyrrol' 1 -yl)-3-(4-hydroxy-phenyl)-piopionic acid 
methyl (62). 

O 




62 



To a stirred, cooled (-78^C) solution of (S>3-(4-Hydroxy-phenyl>2- 
pynol-l-yl-propionic acid methyl ester (1.00 g, 4.08 mmol) in THF (20 mL) was 
added iV-bromosucciniraidc (724 mg, 4.08 mmol). The resulting mixture was 
warmed to 0**C and stirred for 3 hours. The solvent was removed under reduced 
10 pressure and the residue chromatographed on silica gel eluting I7%-27% BtOAc 
in hexanes to provide the desired product (1 .08 g, 82%) as a light brown oiL 500 
MHz NMR (CDCI3) 5 6.86 (d, 2H» 7 « 8.5 Hz), 6.71 (m. 3H), 6.55 (m. IH), 

6.11 (m. IH). 4.59 (dd. IH. 7= 9A 6.3), 3.71 (s, 3H), 3.29 (dd, IH, /= 13.9, 6.3). 

3.12 (dd, IH, J= 13.9. 9.0); MS m/z 325 (M+1). 

15 Example 25 

2-(2-Bromo-pyrroM-.yl)-3-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)- 

ethoxyl-phenyll-propionic acid (67). 




67 



Prepared by the method described in General Procedure A from (S)-2-(2- 
Bromo-pyrroM -y])-3- { 4-[2-(S-methyl-2-phenyl-oxazol-4^yl)-ethoxy]-phenyl } - 
propionic acid methyl ester (67) to provide the desired propionic acid (93%) as an 
off-white solid. 500 MHz NMR (CDCI3) 8 7-95 (m, 2H). 7.41 (m, 3H), 6.94 
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(m. 2H). 6.88 (m, IH), 6.75 (m, 2H). 6.18 (t, IH, / = 3.4 Hz). 6.10 (m, IH), 5.10 
(dd, IH, y = 8.8. 6.1 Hz), 4.15 (m. 2H), 3.41 (dd. IH, 7= 14.2, 6.1 Hz), 3.18 (dd, 
IH, /= 14.2, 8.8 Hz), 2.96 (m, 2H), 2.35 (s, 3H); MS m/z 495, 497 (M+1). 

5 (S)-2-(2-Bromo-pyiTOl-l-yI)-3-{4-[2-(5-mediyl-2-phenyl-oxazol-4-yl)- 
ethoxyj-phenyl} -propionic acid methyl ester (66) was prepared in the following 
ffianner. 

(a) (S>2-^-Bromo-pynol-l-yI)-3-{4-[2-(5-methyl-2-phenyl-oxa2ol-4- 
10 yl)-ethoxyj-phenyl>-propionic acid methyl ester (66). 




66 



Prepared by the method described in General Procedure B from (S>2-(2- 
15 Bronio-pyrrol-l-yl)-3-(4-hydroxy-pheayl)-pTopionic acid methyl ester (65) 

yielding a mixture of starting material and desired product. To a solution of the 
residue (0.61 mmol) in acetonitrile (lO.mL) was added triethylamine (110 pL. 
0.93 nmiol) and benzoyl chloride (130 ML, 0.93 nmiol). The mixture stiired at 
room temperature for 30 minutes and the solvent was removed under reduced 
20 i»essure. The residue was chromatographed on silica gel eluting with 20% to 
30% EtOAc in hexanes to afford the desired ester (190 mg, 12% overall) as a 
yellow oil. 500 MHz *H NMR (CDQa) 57.97 (m, 2H), 7.41 (m, 3H), 6.89 (m. 
3H), 6.76 (d. 2H, /= 8.5 Hz). 6.17 (m, IH), 6.09 (m. IH). 5.05 (dd, IH, /= 9.0, 
6.1 Hz), 4,19 (t, 2H, 7= 6.6 Hz). 3.71 (s. 3H), 3.35 (dd, IH, /= 14.2, 6.1 Hz), 
25 3. 15 (dd, IH, J = 14.2. 9.0 Hz). 2.95 (t. 2H, 7 = 6.6 Hz), 2.35 (s. 3H); MS m/z 509. 
511 (M+1). 
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(b) (S)-2-(2-Bromo-pyrrol-l-yl)-3-(4-hydroxy-phenyl)-propionic acid 
methyl ester (65). 




65 

5 

To a stilled, cooled (-78»Q solution of (S>3-(4-Hydroxy-phenyl>-2- 
pynol-l-yl-propionic add methyl ester (1 .00 g. 4.08 mmol) in THF (20 mL) was 
added iV-bromosuccinimide (724 mg. 4.08 mmol). The resulting mixture was 
stined at -TS'C for 15 minutes, then warmed to 0°C and stirred for 3 hours. The 

10 solvent was removed under reduced pressure and the residue chromatographed on 
silica gel eluting 17% to 27% BtOAc in hexanes to yield tho desired pyrrole (1.01 
g. 77%) as a light brown oil. 500 MHz 'H NMR (CDCI3) 8 6.89 (m, 3H). 6.69 (d. 
2H, J = 8.5 Hz). 6.1 8 (m, IH). 6.09 (m, IH). 5.05 (dd. IH. 7 = 9.0, 6.3 Hz). 3.72 
(s. 3H). 3.35 (dd. IH. /= 14.2. 63 Hz). 3.15 (dd. IH, 7 * 14.2. 9.0 Hz); MS 

15 324, 326 (M+1). 



2-(2-Chloro-pynroI-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy]-phrayl}<i>ropionic add (70). 




Prepared by the method described in General Procaiure A. Hydrolysis of 
the methyl ester (70) afforded the desired acid (59%) as a white solid. 500 MHz 
'HNMR (CDOs) 8 8.03 (m, 2H), 7.44 (m, 3H). 6.93 (m, 2H), 6.75 (m. 3H). 6.13 
(m, IH). 6.00 (m. IH). 5.08 (dd. IH. /= 9.0. 6.1 Hz). 4.20 (t. 2H. /= 6.4 Hz). 
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3.40 (dd, IH, 7= 14.2, 6.1 Hz), 3.19 (dd, IH, /= 14.2, 9.0 Hz), 3.00 (t, 2H. 7 = 
6.4 Hz), 2.37 (s. 3H): MS m/z 451 , 453 (M+1). 

(S)-2<2-ailoro-pyiTOl-l-yl)-3-{4-[2-(5-methyl-2-phaiyl-oxazol--4-yl)-- 
5 ethoxy]-pheii}i )-propionic acid meth^ esto* (69) was prepared in the following 
maoner. 

(a) (S)-2-(2-Cliloro-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-ethoxy]-phenyl} -propionic acid methyl ester (69). 



10 




69 



Pnq>ared by the method described in General Procedure B from (S)-2-(2- 
ChIoro-pynoI-l-y])-3-(4-hydroxy-phenyl)-pFopionic acid methyl ester (70) to 
15 afford the desired product (45%) as a yeUow oil. 500 MHz 4l NMR (CDCI3) S 

7.97 (m, 2H). 7.40 (m. 3H), 6.90 (d. 2H, 7 = 8.5 Hz), 6.75 (m, 3H), 6.12 (m, IH), 

5.98 (m, IH), 5.02 (dd. IH, 7 « 9.3. 6.1 Hz). 4.19 (t, 2H, 7= 6.7 Hz), 3.71 (s, 3H), 
3.36 (dd. IH. 7= 14.2. 6.1 Hz). 3.15 (dd. IH. 7= 14.2, 9.3 Hz). 2.95 (t, 2H, 7 = 
6.7 Hz). 2.35 (s, 3H); MS m/z 465, 467 (M+1). 

20 

(b) (S)-2-(2-Chloro-pyrrol-l-yl)-3-(4-hydiDxy-phenyl)-propiomc add 
methyl estar (68). 




68 



25 
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Prepared from (S)-3-(4-Hydroxy-phenyl)-2-pyiToH-yl-prppionic acid 
methyl ester (1) and Mchlorosuocinimide to provide the desired pyrrole (41%) as 
a yellow ofl. 500 MHz *H NMR (CDQa) 5 6.88 (d, 2H, J = 8.5 Hz), 6,77 (in, IH), 
6.6 (d. 2H. 7 = 8.5 Hz), 6.13 (m, IH), 5.98 (m, IH), 5.02 (dd, IH. 7 = 9.3, 6.1 Hz). 
3.72 (s, 3H). 3.36 (dd. IH. 7= 14.2. 6.1 Hz). 3.15 (dd. IH, 7« 142, 9.3 Hz): MS 
»i/z314.316(M+l). 

Exam ple 27 

(S)-2-(2-Butyiyl-pym>l-l-yl)-3-{4-(2-(5-inethyl-2-phenyl-oxazol-4-yl)- 
ethoxyj-phenyl} -propionic acid (74). 




Pt^>ared by the method described in General Procedure A from (S)-2-(2- 
Butyryl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxa2oW-yl)-ethoxy]-phenyi)- 

propionic acid methyl ester (75) to afford the tiUe acid. 500 MHz 'H NMR 
(CDQa) 57.97 (m. 2H), 7.42 (m. 3H). 6.98 (m. IH). 6.89 (m, 3H). 6.71 (d, 2H, 7 
= 8.8 Hz), 6.12 (m. IH), 4.16 (t, 2H, 7 = 6.6 Hz). 3.51 (m, IH), 3.19 (dd, IH, 7= 
14.5, 9.4 Hz). 2.95 (t, 2H. 7 = 6.6 Hz). 2.71 (m, 2H), 235 (s. 3H), 1.67 (q. 2H. 7 = 
7.3 Hz). 0.92 (t. 3H, 7 = 73 Hz). MS m/z 487 (M+1). 

(S)-2-(2-Butyryl-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy]-phenyl} -propionic add methyl ester (73) was prepared in the fbUowing 
manner. 



25 



(a) (S)-2-(2-Butyryl-pyrrol-l-yl)-3-{4.[2-(5-methyl-2-phraiyl-oxazol- 
4-yl)-cthoxy]-phenyl}-propionic acid methyl ester (73). 
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Prepared by the method described in General Procedure B from (S)-2-(2- 
5 Bu^l-pynol" l-yI)-3-(4>hydroxy-phenyl)-inrqpionic acid methyl ester (74) to 

afford the desired product (27%) as a colorless oil. 500 MHz 'H NMR (CDCI3) S 
7.96 (m. 2H), 7.42 (m, 3H), 6.94 (m. IH), 6.84 (d, 2H, 7 = 8.3 Hz), 6.08 (m, IH), 
4.16 (t, 2H, 7 = 6.6 Hz), 3.70 (s. 3H). 3.44 (dd. IH. /= 14.2, 5.4 Hz), 3.15 (dd, 
IH, 7= 14.2. 9.8 Hz), 2.93 (t, 2H, 7= 6.6 Hz). 2.66 (m, 2H), 2.34 (s, 3H), 1.64 
10 (m. 2H), 0.90 (t. 3H, 7 = 7.3 Hz); MS m/z 501 (M+1). 

nie following compounds were prepared according to General Procedures 

C-E. 

15 (b) (S)-2-C2-Butyry]-pyrrol-l-yl)-3-(4-hydroxy-pheriyI)-propionicacid 

methyl ester (72). 




To a stirred solution of (S)-3-(4-Acetoxy-i^enyl)-2-(2-butyryl-pyrrol-l- 
yl)-prDpionic acid metfay] ester (73) (790 mg, 2.21 mmol) in anhydrous methanol 
(20 mL) was added potassium carbonate (306 mg, 2.21 mmol). The mixture was 
stirred at room tenq>eraturB for 30 minutes. Solvent was removed under reduced 
pressure. The residue was taken up in EtOAc, washed with 2N aqueous HCl, and 
dried over MgS04. The solvent was removed under reduced pi^ure to provide 
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the desired phenol (580 mg, 83%) as a colorless oU. SOO MHz NMR (CDCh) 8 
6.90 (m. 4H). 6.65 (d, 2H, J = 8.5 Hz), 6.12 (m, IH), 3.70 (s. 3H). 3.44 (dd, IH. J 
= 14.3. 5.6 Hz), 3.15 (dd, IH, 7= 14,3, 9.5 Hz), 2.68 (m, 2H). 1.66 (in, 2H). 0.92 
(t, 3H, 7.4 Hz); MS iwi 316 (M+1). 

5 

(c) (S)-3-(4-Acetoxy-phenyl)-2-(2-butyiyI-pyiTOl-l-yl>propioiuc acid 
methyl ester (71). 




71 

10 

To a stirred solution of (S)-3-(4-Hydroxy-phenyl)-2-pyrroI-l-yl-propionic 
acid methyl ester (1) (1.0 g, 4.04 mmol) in acetonitrile (40 mL) was added • 
triethylamine (735 nL. 5.26 mmol) and acetyl chloride (375 \xL, 5.26). After 
stirring at room temperature overnight, the reaction was concentrated. The 

15 residue was taken up in water, extracted with EtOAc, dried over MgS04, and 

concentrated. The crude material was then dissolved in dichloromethane (15 mL). 
Bntyryl chloride (505 pL, 4.85 mmol) was added, followed by triflic acid (430 
jiT., 4.85 mmol). The reaction stirred for 10 seconds, poured into saturated 
aqueous mUCi solution, and extracted with EtOAc The organic layer was dried 

20 and the solvent removed undttr reduced pressure. The lesidue was 

chromatographod on silica gel eluting with 25% to 30% EtOAc in hexanes to 
afford the desired pynole (790 mg, 55%) as a clear oil. 500 MHz *H NMR 
(CDQs) 5 6,91 (m. 6H), 6.14 (m, IH). 4.86 (m, IH), 3.72 (s, 3H), 3,52 (m, IH), 
3.23 (m, IH), 2.70 (m, 2H), 2.25 (s, 3H), 1.66 (m, 2H), 0.93 (t, 3H. 7 = 8.5 Hz): 

25 MS w/fe 358 (M+1). 
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Bxample2a 

(S)-2-(2,5-Dimethyl-pyiTOl-l-yl)-3-[4-(2-fluoro-benzyloxy>phen^^ 
propionic aqid (76). 




5 76 

To a stiired solution of (S)-2-(2,5-Dimethyl-pyiToH-yl)-3-(4-hydroxy- 
phenyl)-propionic acid methyl ester (1) (500 mg> 1.82 mmol) in 
dimethylfonnaniide (20 mL) was added sodium hydride (218 mg, S.46 irnnol). 

10 The mixtuie was stirred at room temperature for 15 minutes and 2-fluorobenzyl 
bromide (440 fiL, 3.64 mmol) was added. The mixtuie was stirred at room 
temperature overnight. The reaction was diluted with wat^, acidified with 
aqueous 2N HCl, extracted with EtOAc. The solvent was dried ov» MgS04 and 
concentrated under reduced pressure. The residue was taken up in methanol (20 

15 mL) and litiiium hydroxide (437 mg» 18.2 nmiol) was added. The reaction was 
stirred at room temperature for 3 hours. The reaction was diluted with waten 
acidified with aqueous 2N HCl, extracted with EtOAc. The solvent was dried 
over MgS04, concentrated under reduced pressure, and chromatographed eluting 
with 10% to 2S% 6:1 EtOAc:HOAc in hexanes to yield the desired propionic acid 

20 (300 mg, 45%). 500 MHz *H NMR (DMSO) 5 7.46 (m. 1H)» 7-35 (m, IH), 7.16 
(m, 2H), 6,76 (m. 4H), 5,47 (s, 2H)» 5.00 (s, 2H), 4.82 (dd, IH, / = 1 1.2, 4.4 Hz), 
3.29 (m, IH), 2.96 (dd, IH, /= 13.8, 1 1.2 Hz), 2.45 (s, 6H); MS m/z 368 (M+1). 

(S)-2-(2,5-Dimethyl-pyrroI- l-yl)-3-(4-l)ydroxy-phenyl)-propionic acid 
25 methyl ester (75) was prepared in the following manner. 

(S)-2-(2,5-Dimethyl"pyrroM -yl)-3-(4-hydroxy-phenyl)-propionic acid 
methyl ester (75), 
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To a stirred solution of L-tyrosine methyl ester (3.90 20,0 mmol) in 
5 toluene (200 mL) was added 2,5-hexandione (2.34 mL, 20.0 mmol) and p- 

toluenesulfonic acid (100 mg, 0.5 mmol). The mixture was heated to reflux 96 
hours, then concenttated. The insoluble solid was filtered and washed with 
BtOAc. The filtrate was concentrated and chromatographed eluting with 10% to 
25% 6:1 EtOAc:HOAc in hexanes to yield the desired pyrrole (3«14 g. 57%) as a 
10 yellow oil, 500 MHz 'H NMR (CDCI3) S 6.60 (d. 2H. 7 « 6.6 Hz), 6.47 (d, 2H, J = 
8.5 Hz), 5.47 (s, 2H), 4.90 (dd, IH. 1 1.2, 4.3 Hz), 3.63 (s, 3H), 3.24 (dd, IH, / 
= 13.9, 4.3 Hz), 2.92 (dd, IH, /= 13.9, 1 1,2 Hz), 1.85 (s, 6H); MS m/z 274 
(M+1). 

Example 29 

15 (S)-3-{4-[2-(5-Methyl-2-phenyl-oxa2ol.4-yl).ethoxy]-phenyl}-2-(2- 
methyl-5"phenyl-pyrroH-yl>-propionic acid (80). 




80 



20 Prepared according to General Procedure A from (S)-3-{4-[2-(5-Methyl-2- 

phenyl-oxazol-4-yl)-etboxy]-phenyl } -2-(2-methyl-5-phOTyl-pyrrol- 1-yl)- 
propionic acid methyl ester (79) which was hydrolyzed to afford the desired 
propionic acid (98%) as a brown solid. 500 MHz ^H NMR (CDCI3) 5 8 1 3 (m, 
2H), 7.46 (m, 3H), 7.16 (ra, 3H), 6.83 (m, 2H), 6.60 (d, 2H, /= 9.0 Hz), 6.55 (d, 

25 2H,/=8,8 Hz), 5.96 (m, IH), 5.89 (d, IH, J= 3.4 Hz). 4.95 (dd, IH, 7= 10.0. 5.1 
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Hz), 4.22 (t, 2H, 7 = 6.1 Hz), 3J25 (m. 2H), 3.07 (m. 3H), 2.86 (m, IH), 2.40 (s, 
3H). 2.33 (S. 3H); MS m/z 507 (M4l). 

(S)-3-{4-[2-(5-Methyl-2.pIienyl^xaw)l-4-yl)-ethoxy]-phenyl}-2-(2- 
inethy]-5-phenyl-pyiTo]-l-y]>pioiMomc add methyl ester (79) was prepared in the 
following manner. 

(a) (S)-3-{4-(2-<5-Methyl-2-phenyl-oxazal-4-yl)-ethoxy]-phenyl}-2- 
(2-methyl-5-ph«iyl-py£roI-l-yI)-propionic acid methyl ester (79). 



10 




Prepaid according to General Procedure B from 3-(4-Hydroxy-pbenyl)-2- 
(2-methyI-5-phenyl-pyrrol-l-yl)-propionic acid methyl ester (1) and 
chromatographed on silica gel ehiting with 15% to 50% EtOAc in hexanes to 
afiford the desired pyrrole (300 mg, 39%) as a yellow oil. 500 MHz 'h NMR 
(CDCI3) 5 8.03 (m, 2H), 7.43 (m. 3H). 7.17 (m, 3H), 6.84 (m. 2H), 6.59 (d, 2H. J 
= 8.8 Hz), 6.53 (d, 2H, J = 8.8 Hz). 5.94 (d. IH. /= 3.4 Hz), 5.87 (d. IH, 7 « 3.4 
Hz). 4.92 (dd, IH, 7= 9.9, 5.0 Hz), 4.18 (m. 2H), 3.76 (s, 3H). 3.25 (m, 2H), 2.99 
(m. 3H), 2.86 (t. IH. 7= 6.3 Hz). 2.37 (s, 3H), 2.25 (s. 3H); MS m/z 521 (M+1). 

(b) 3-[4-(2-Pluoro-baizyIoxy)-phenyl]-2-(2-metbyi-5-pheayl-pyiroI-l. 
yl)-proiMonic aad (78). 




78 
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Frepared according to General Procedure A from 3-(4-Hydroxy-phenyl)-2- 
(2-in6thyl-5-pfienyl-pyiToI-I-yl)-propionic acid methyl est^ (77) to affoid the 
denied propionic add (23%) as a yellow solid. 500 MHz NMR (DMSO) 5 
5 7.49 (t, IH. y * 7.3 Hz), 7.38 (m, IH), 7.19 (m. SH), 6.78 (m, 2H). 6.67 (d. 2H. 

J = 8.8 Hz). 6.53 (d, 2H. J = 8.5 Hz). 5.81 (d, 2H, J = 3.2 Hz), 5.70 (d, 2H, J » 3.4 
Hz), 5.02 (s, 2H), 4.85 (dd, IH, /= 10.7. 4.6 Hz), 3.17 (m, IH), 2.92 (m, IH), 
2.23 (s, 3H); MS m/t 430 (M+1). 

10 (c) 3-(4-Hydraxy-phenyl)-2-(2-ineth:^-5-plienyi-pynol-l-yl)- 

propionic acid methyl estex (77). 




15 Prepared by the method described in Example 27(a) from l-phMyl-1.4- 

pentanedione to afford the crude pyrrole which was used in subs.equait steps. MS 
/n/S:336(M+l). 

(S)-2-(2,5-Dimethyl-pyrrol-l-yl)-3-(4-[2-(5-m^yl-2-phaiiyl-oxazol-4- 
20 yl)-ethoxy]-phenyl}-propionic add (82). 




82 
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Prepared by the jnethod described General Procedure A by in situ 
hydrolysis of the methyl ester (81). The product was chromatographed on silica 
gel eluting with 30% to 60% EtOAc in hexanes to isolate the desired propionic 
acid (5%) as red crystals. 500 MHz NMR (CDCI3) 5 7.96 (m, 2H), 7.40 (m, 
5 3H), 6.63 (m, 4H), 5.61 (s, 2H). 4.63 (dd, IH, J = 10.0, 4.9 Hz), 4.38 (t, 2H, / = 

6.5 Hz), 3.38 (dd, IH, J= 13.9, 4.9 Hz). 3.00 (dd, IH, 7== 13.9, 10.0 Hz), 2.77 (m, 
2H), 2.09 (s, 3H), L84 (s, 6H); MS m/z 445 (M+1). 

Example 31 

3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionyll-phenyl}-2-pyrtol-l- 




87 



According to General Proceudure A. LiOH (0.24 g. 10 mmole) in 10 mL 
15 H2O was added to a solution of 3-{4-t3-(5-Methyl-2-phenyl-oxazoI-4-yl)- 

propionyl]-phenyl}-2-pyrrol-l-yl-propionic acid ethyl ester (86) in 20 mL of 
THF/MethanoI (1/1) and stirred for 17 hours* The solvent was removed and the 
residue was redissolved in H2O. This mixture was acidiHed with IN HC1» and the 
product was collected by filtration. 0.36g (56% yield). Mp: 90*^0 to 92'*C, MS 
20 (M+1) 429. 

3- { 4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionyi]-phenyl } -2^pyrrol-l - 
yl-prc^ionic acid ethyl ester (86) was prepared in the following manner. 



25 



(a) 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionyl]-phenyl }-2- 
pyrrol- l-yl-propionic acid eth>d ester (86). 
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86 



Oxalyl chloride (0-5 mL) was added to a solution of 2-(5-inethyl-2-phenyloxazol- 
5 4-yl)acetJc acid (84) (0.7 g, 2.88 mmole) in 10 mL of CH2CI2 with a drop of DMF» 

and stirred at room temperature for one hour. The solvent was then evaporated, 

and the residue was redissolved in CHzCli (20 mL). To this mixture was added 

ethyl S-phenyl-a-pyrrolopiopionate (85), followed by AlQs (0.77 g, 5.75 nutiole). 

The mixture was stirred for 17 hours. Watw and EtOAc were then added. The 
10 organic layer was washed with brine and saturated aqueous NaHCOa. The pure 

product was isolated by column chromatography (2/1 = hexane/EtOAc) (0.62 g, 

45%). MS: M+1: 457.2. 



(b) Ethyl 3-phenyl-2-pyrrolopropionate (85). 




85 



Triethylanidne (3.3 mL) was added to a solution of ethyl phenylalanine in 
50 mL CH2CI2. The nuxture was stirred at room temperature for 20 minutes. The 
solvent was then removed and the residue was redisolved in diethyl ether. The 
triethylamine HCl salt was removed by filtration, and the filtrate was concentrated 
to obtained an oil. To this oil was added H2O (25 mL), acetic acid (25 mL), and 
NaOAc (3.87 g, 47.2 mmole), and 2.5-dimethoxytetrahydrofurane (5.2 mL, 40.1 
mmole). The mixture was heated at lOO^C for 15 minutes then cooled to room 
temperature and diluted with EtOAc/H20. The organic layer was washed with 
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brine and dried over MgS04, and the solvent was removed at reduced pressure. 
Purification of the residue by column chromatography (10% EtOAc/hexanes) 
afibrded 2.54 g of the pure product (47%). 

5 (c) 2-(5-methyl-2-phenyloxa2ol-4-yl)acetic acid (84). 




KOH (U9 g, 31-8 nunole) was added to a solution of 4-(2-Cyanoethyl)-5- 
10 methyl-2-phenyloxa2o]e (83) (1 .5 g, 7.07 nunole) in ethanol/HaO at room 

temperature. The mixture was then heated at reflux for 20 hours. The solvent was 
removed at reduced pressure. The residue was dissolved in HaO» washed with 
eth^, and the aqueous layer was acidified vnth 1 N HCl. The product was 
collected by filtration and dried to give a white powder. 0.7 g (44% yield). 
15 (d) 4-(2-Cyanoethyl)-5-methyl-2-phenyloxazole (83). 




4-(2-bromoethyl)-5-methyl-2-phenyloxazole (84-1) (1.33 g, 5 mmole) was 
20 add to a suspension of KCN (0.65 10 mmole) in 10 mL of DMSO at room 

temperature. The mixture was stirred for 17 hours, then diluted with water (100 
mL), extracted with EtOAc, dried and evaporated, to give LI g of the product 
which was used in the next step without further purification. 
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(e) 4-(2-broinoe*yl)-5-inettiyl-2-phenyloxazoIe (82). 




82 



5 Triphenylphosphine (18 g, 68.9 mmole) and N-bromosuccininude (12 g, 

68.9 mmole) were added to a solution of 2-(5-methyl-2-pheDyloxa2ol-4- 
yl)ethaaoI (1 1.16 g, 54.9 mmole) in 100 mL of THF. The mixture was stined at 
room tempo^tote for 2 hours. TLC and MS showed the reaction was completed. 
The leactian mixture was then distributed between EtOAc and saturated NaHCOs. 
1 0 The organic lay^ was washed with brine, dried and purified by column 

chromatography (3;1 = Hexanes:BtOAc). The product was isolated as a pale 
yellow powder (13.5 g. 92.5%). 



Example 32 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethoxy]-phenyl}-2-thiopheii-2- 
15 yl-propionic acid (91). 




According to General Procedure A. The target compound was obtained by 
20 base (LiOH) hydrolysis of 3- {4-[2-(5-Methyl-2-phMiyl-oxazol-4-yl)-cthoxy]- 

phenyl }-2-thiophen-2-yI-propionic acid (90) in IHF/HaO. Mp: 146*C to UTC, 
MS(M+1):434, Anal. Calcd for C2sH2304NS: C, 69.26; H, 535, N, 3.23. Found: 
C. 68.90; H. 5.43, N, 3.06. 'H NMR (DMSO-De) 8 7.95-6.75 
(m, 14H),4.1 (t, 2H), 4.05 (t. 2H). 3.1 (m. IH), 2.85 (m, 2H), 2.3 (s, 3H). 
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3- {4^[2-(5-Methyl-2-phenyI-oxazol-4-yl)-ethoxy]-i*enyl } -2-thiophen-2- 
yl-propionic acid ethyl ester (90) was prepared in the following manner. 

. (a) 3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenylJ-2- 
thiophen-2-yl-propionlc acid ethyl ester (90). 




The benzyl group in ethyl 3-(p-ben2yloxyphenyI)-2-thiophenejMX3pionate 
(89)) was removed with TMSI using acetonitrile as a solvent General Procedure 
B was followed to prepare the title compound. To a 0 **C solution of 2-(5-niethyl- 
2-phenyl-oxazoI-4-yl)ethanol and the resulting phenol, and triphenyl phosphine in 
10 mL THF was added DEAD (1.00 mL, 6,4 mmole). The mixture was then 
stirred at ambient temperature for 20 hours. The solvent was removed and 3-|4- 
[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl } -2-thiophen-2-yl-propionic 
add ethyl ester (90) was isolated by column chromatogr^hy (2.1 g, 84%). 

(b) Ethyl 3-<p-benzyloxyphenyl)-2-th]ophenepropionate (89). 

OgEt 

89 

To a solution of ethyl 2-thiophene acetate (1.5 mL, 9.99 mmol) in 50 mL 
of THF under nitrogen was added LiHMDS (10 mL , l.OM in THF) dropwise at - 
40^C. After the mixture was stirred fbr 30min., compound 3 in THF (50 mL) was 
added. The resulting mixture was stirred at ambient temperature for another 20 
hours. The solvent was removed and the product was collected by column 
chromatography (2.9 g» 81%). 
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(c) p-Benzyloxybenzyl bromide (88). 




88 

5 

To a solution of 4.6 g of PBr3 in 5 mL of dry THF at -5 't) was added a 
solution 0.66 mL of pyridine in 1 .3 mL of THF, followed by a solution of 2 in 75 
mL of THF. The mixture was Cben stirred at ambient temperature for 20 hours, 
TLC and MS indicated the leacdon was completed. The reaction was diluted with 
10 THF (100 mL) and fHnestd tiiroogh celite, the product obtained (12 g, 87%) was 
used in the next step without further purification. 

Example 33 

3-{4>[2K5-Metliyl-2--phenyl*oxazol-4-yl)-^h0xy]-ph6nyl]-2-pyridin-3-yl- 
propionic acid (92). 



15 




92 



This compound was synthesized in the same manner as in Exampple 32 
except ethyl 2-thiophene acetate was replaced by methyl 2-2-pyTidin-3-yl acetate. 
20 Mp: 74.4-75.80 "C, MS(M+1):471, Anal. Calcd for C26H24O4N2: C, 66.32; H, 
5.49, N, 5.95. Found: C. 66.34; H, 5.86, N, 5.81. 'H NMR(DMSO-D6) 8 8.37- 
6.73 (m, 13H), 4.1 (t, 2H), 3.8 (t, 2H), 2.95 (m. IH), 2.80 (m, 2H), 2.3 (s, 3H). 
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3-{4-[2-(5-MethyI-2-phenylK)xazoI-4-yl).ethoxy]-phenyI)-2-phenyI- 
propionic acid (93). 




5 93 

This compound was synthesized in the same manner as example 32 except 
ethyl 2-thiophene acetate was replaced by methyl 2-pbenyl acetate. Mp: 177.9''C 
to 179.1*'C. MS(M+1):417. Anal. Calcd for C25H24O4N2: C. 72.10; H. 5.81. N. 
} 6.73. Found: Q 73.41 ; H, 6.04, N, 6.64. 'H NMR{CDCl3) 8 6.6-7.9 (m. 15H), 
4.3 (t. 2H), 3.7 (m. 2H). 3.41 (m, IH), 3.2 (m, 2H). 2.3 (s. 3H). 

Example 35 

3-{4-[2-<5-Methyl-2-phenyl-oxaz61-4-yl)-ethoxy]-phenyl}-2-(3- 
triflorophenyO-propionic acid (94). 




This compound was synthesized in the same manner as example 32 except 
ethyl 2-thiophene acetate was replaced by methyl 2-(3-triflorophenyl) acetate, 
Mp: n8.8»C to 1 10"C, MS(M+1): 496.2.; Anal. Calcd for C28H24O4NF3 HQ: C. 
65.00; H, 4.79, N, 2.71. Found: C. 65.17; H, 4.37. N. 2.32. 'H NMR(DMS0-D8) 
5 6.65-7.9 (m. 14H), 4.1 (t, 2H), 4.0 (m, 2H). 3.35 (m. IH). 3.2 (m, 2H). 2.3 (s, 
3H). 
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3-{4-t2-(5-Methyl-2-phenyl-oxazol-4-yI>ethoxy]--phenyl}-^^^ 
propionic acid (R) (95). 




5 95 

To a solution of 2-phenylacetic acid (10 g, 73.4 mmol) in oxalyl chloride 
(7 mL, 80.2 mmol) and 200 mL of CH2CI2, was added 2 drops of DMF and stirred 
at ambient temperature for 2 hours, the solvent was removed and the residue was 

1 0 redisollved in 50 mL of TEIF. To this solution was added dropwise a solution of 
lithium (R)-(+)-4-benzyl-2-oxazolidinone (6.58 g, 37.1 mmol) in THF (50 mL). 
The resulting mixture was stirred at ambient temperature for 17 hours. The 
solvmt was removed and the residue was treated with saturated NH4CI and 
extracted into CH2CI2. Tlie organic layer was washed with brine, and the solvent 

15 was removed to give 10.5gm of oil (97%). Mp: 124.1^C to 125°C, MS(M+1): 

428.1; Anal. Calcd for C27H25O4N: C. 75.86; H. 5.89. N. 3.28. Found: C. 75.84; 
H. 5.91. N. 3.24. NMR(DMSO-D6) 5 12.5 (br s. IH). 7.05-6.75 (m, 14H). 
4.1 (t, 2H), 3.72 (t, 2H). 3.15 (m. IH). 2.7-2.88 (m. 2H). 2.3 (s, 3H). 



Example 37 

20 2-(4-Methoxy-phenyI)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)^^^ 
phenyl) -propionic acid (96). 




96 
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niis compound was synthesized in the same manner as example 32 excqit 
that ethyl 2-thiopheneacetate was replaced by methyl p-methoxyphenylaoetate. 
Mp: I J4.7«'C to H6.6"C, MS(M+1): 458.1; Anal. Calcd for C28H2705N: C, 73.51; 
H, 5.95, N, 3.06, Found: C, 73.31; H. 5.76. N. 2.89. 'H NMR (DMS0-D») S 7.85- 
6.70 (m, 13H), 3.65 (s,3H), 4.1 (t, 2H), 3.1 (m, IH), 2.85 (m, 2H), 2.7-2.88 (ra. 
2H).2.25(s»3H). 

Example 38 

3- ( 4-[2-(S-Methyl-2-pheny]-oxazo]-4-yI>-ethyIamjno]-phenyl ) -2-pynol- 1 - 
yl-prapionic add (100). 




100 



Compounds 99 (0.213 g, 1.06 mmol) and 97 (0.285 g, 1.17 mmol) were 
mixed in 20 mL of CH2Cl2togetter with NaBH(OAc)3 (0.337 mg. 1.6 mmol) and 
HOAc (0.7 mL ) at 0 "C for 24 hours. The reaction was then diluted with CHsCb 
and washed with saturated NaHCQs. The organic layer was ccmcentrated and 
purified by cliromatDgraphy (4: 1 EtOAc:Hexanes) to provide the product as a 
soUd (0.15 g, 35%). Mp: 85.1*^ to 87.4"C, MS(M+1): 416.1; Anal. Calcd for 
CasHasQsNs: Q 70.42; H, 5.98, N. 9.85. Found: C. 70.36; H, 5.97, N, 9.65. 
NMR(DMSO-D6) 8 7.9-5.9 (m, 13H), 4.79 (t. 2H), 2.89-3.5 (m, 3H), 2.6 (t, 2H). 
2.2 (s, 3H). 

Compounds 99 and 98 were prepared in the following manner, 
(a) 3-(4~aminophen)d)-2-pynolopropionlc acid methyl ester (99). 
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10 




99 



The nitro group in compound 98 was reduced to an amino group with 
5 Raney nickel in MeOH, which was used without further purification. 

(b) 3-(4-nitrophenyl)-2-pyrrolopropionic add methyl ester (98). 




)CH3 



98 



A mixture of 4-nitrophenylaIaiiine (2.03 g, 9.66 mmol), 2^- 
diniethoxytetrahydrofuran (2.15 mL, J6.6 mmol). and sodium acetate (1.603 g, 
19.5 mmol) in 10 mL of water and 10 mL acetic acid was heated to 100 0°C for 
20 minutes. The black solid was partitioned between EtOAc and H2O. The 
15 organic layer was dried and the solvent was rranoved. 0.6g of pure compound (3- 
(4-nitrophenyI)-2-pyrrolopropionic acid) was obtained by column chromatogr^hy 
(5% MeOH/CH2Cl2). The product was treated with TMSCHN2 to provide the 
methyl ester (98). 

20 (c) 2-(5-methyl-2-phenyl-oxazol-4-yl)acetaldehyde (97). 

-CHO 




97 
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2-(5-inethyl-2-phenyl-oxazol-4-yl)ethanol ( 0.5 g, 2.5 imnol) was added to 
asolution of ([14,l-triace4oxy-l,l-dihydro-l,2-benziodoxoi-3(lH)-one(Dess- 
Maitin reagent) in 10 mL of CHzdt. The mixture was stimed at ambient 
temperature for one lir. TLC and MS showed the reaction was completed, and the 
5 aldehyde 97 was isolated as an oil. 

Example 39 

2-Methyl-3-{4-[2-(5-methyI-2-phenyl-oxazoM-yl)-edioxy]-phenyl}-2- 
pheuyl-propionic acid (101). 




10 101 



This compound was synthesized in the same manner as example 32 exc^t 
that ethyl 2-thiophaieacetate was replaced by methyl 2,2-methyIphenylacetBte. 
Mp: 178°C to \79^, MS(M+1): 442.1; Anal. Calcd for Cz^nO^i 1/3 H2O: C. 
15 75.08; H. 6.18, N, 3.12. Found: C, 75.21; H. 6.34. N, 2.77. 'H NMR(DMS0-D6) 
67.9-6.5 (m, 14H). 4.1 (t. 2H), 2.85 (t, 2H). 2.45 (s. 3H), 2.3 (s, 2H). 1.25 (s, 
3H). 

Example 40 

2,2-Dlmethyl-3-{4-[2-(5-methyl-2-phenyloxazol-4-yl)-ethoxy]-phenylJ- 
20 propionic acid (102). 

Q 
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This coi^pound was synthesized in the same manner as example 32 except 
that ethyl 2-thiqpheneacetate was replaced by methyl 2,2-dimethylacetate. Mp: 
133''C to 134-C. MS(M+1): 380.1; Anal. Calcd for C23H25O4N: C, 72.80; H, 6.64. 
N. 3.69. Found; C, 72.60; H. 6.66. N, 3.50. 'H NMR (DMSO-Dfi) 8 7.85 (m, 2H), 
7.45 (m. 3H). 6.95 (d, 2H). 4.15 (t. 2H), 2.85 (t. 2H), 2.65 (s, 2H), 2.3 (s. 3H), 
0.99 (s, 31^. 

Example 41 

2-Pluoro-3-(4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl}-2- 
phenyl-propionic add (103). 




103 



This confound was synthesized in the same manner as example 32 except 
that ediyl 2-thiopheneacetate was replaced by methyl 2,2-fluoiophenylacetate. 
Mp: 163-165 "C, MS(M-1): 444.0; Anal. Calcd for CtjHsAO^: C, 72.80; H, 
5.43. N. 3.14. Found: C, 72.50; H, 5.56, N, 3.06. 'H NMRCDMSODs) S 7.9-6.72 
(m, 14H), 4.10 (t, 2H), 3.5 (t, 2H), 2.85 (t, 2H). 2.3 (s. 3H). 

Example 42 

3-{4-[2-(5-Methyi-2-phenyl-oxa20l-4-yi)-ethQxy]-phenyl ) -2-(2-oxo- 
pyrrDlidin-l-yl)-propionic add (104). 




104 
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This compound was synthesized in the same manner as example 32 except 
that ethyl 2-thiopheneacetate was replaced by methyl 2-(2'Oxo-pynrolidin-t- 
ylphenyl) acetate. MS(M-1):435.1; Anal. Calcd for C25H26O5N2 H^O: C, 66.30; 
H, 6.19, N. 6.19. Found; C, 66.26; H, 6.19. N, 6.19. *H NMRCDMSO-De) S 7.88 
5 (d, 2H), 7.4 (m. 3H), 7.05 (d. 2H). 6.75 (d, 2H). 4.60 (m. IH). 4. 1 (t, 2H), 3.1-2.75 
(m, 4HX 2.3 (s. 3H), 2.M.65 (m, 6H). 

Bxample,43, 

2-Ethyl-5-(2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yI)-ethoxy]-phenyl}-l- 
phOTyl-ethyl)-l,3,4-oxadiazoIe (105). 




105 

To a 0°C of 3-{4-[2-(5-Methyl-2-phenyl-oxazol-4'yl)-ethoxy]-phenyl)-2. 
phenyl-propionic acid (93) (0.197 g, 0.46 mmol) in 3 mL THP under N2 was 

15 added 4-methylmoipholine (0.084 mL, 0.65 mmol), followed by 

isobutylchlorformate (0.084 mL* 0.65 mmol). The reaction mixture was stirred at 
0 ''C for 30 min., then filtered into a 0 ""C solution of hydrazine (0.07 mL, 2,23 
mmol) in 3 mL THF. The mixture was stirred for 50 min. at 0°C EtOAc(10 
mL), water, and NH4CI were then added. The organic portion was sepamted and 

20 evaporated to a white solid. The solid was redissolved in 4 mL dioxane. To the 
resulting solution was addred triethylortbopropionate (0.28 mL, 1.39 mmol), and 
methanesulfonic acid (0.06 mL, 0.09 mmol). The mixture was heated at 105^ for 
15 min, then cooled to ambient temperature. EtOAc was added, then washed with 
saturated NaHCQ^ and brine. The solvent was evaporated and the residue was 

25 triturated with EtzO and hexanes. A white solid was obtained (105). Mp: 1 10^, 
MS(M+I):480.2; Anal. Calcd for C30H29O3N3 I/2H2O: C, 73.97; H. 6.31, N. 8.40. 
Found: C, 73,68; H, 6.14, N. 8.59. 'H NMR (C3X:i3) 87.95 (d, 2H). 7.45-7.2 (m. 
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8H). 6.95 (d. 2H), (d, 2H), 6.6.7 (d, 2H), 435 (t, IH), 4.15 (t, 21^, 3.5 (m, IH). 
3.2 (m, IH), 2.95 (t, 2H), 2.75 (m, 2H), 3.25 (s, 3H). 1.3 (t, 3H). 

Example 44 

3-{4.[3-{5-Methyi-2-phenyl-oxazol-4-yl)rpropionyl]-phenyl}-2-pynol-l- 
5 yl-propionic acid (107). 




According to General Proceduite A. liOH (024 g, 10 mmole) in 10 inL 
10 H2O was added to a solution of 8 in 20 mL of THF/Methanol (1/1 ) and stirred for 
17 hours. The solvent was lemoved and the residue was redlfisolved in H2O, this 
was acidified with IN HQ. the i»odnct was collect by filtration, total weight 036 
g(56%). MP:90»Cto92:x:,MS(M+l)429.. 

15 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-piopionyl]-phenyl}-2-pyrroM- 
yl-propionic acid ethyl ester (106) was prq>ared in the following manner. 

(a) 3-{4-[3-(5-Mediyl-2-phenyl-oxazol-4-yl)-propionyl]-phenyl }-2- 
pyrroM-yl-prc^ionic acid ethyl ester (106). 



20 



106 



Oxalyl chloride (0.5 mL) was added to a solution of 2-(5-inethy]-2- 
phenyloxazoM-yl)acetic acid (See Example 31), (0.7 g, 2.88 mmole) in 10 mL of 
25 CH2CI2 with a drop of DMF, and stined at room temperature for one hour, the 

solvent was evaporated, and the residue was redissolved in CH2Ca2 (20 mL), 
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Ethyl S-pheayl-Z-pynolopropjonate (See Example 31) was added then added, 
followed by AICI3 ( 0,77 g, 5.75 mmole), the mixtare was sdired for 17 hours, 
water and EtOAc was added, the organic layer was washed with brine, sat 
NaHCOj. The pure product was isolated by column chromatography (2/1 = 
hexane/BtOAc), it weight 0.62 g (45%). 

3-{4-(2-(5-Methyl-2-phenyl-oxa2oM-yl)-ethoxy]-phenyl}-2-pyri^ 
propionic add (108). 




This compound was synthesized in the same manner as Example 32 except 
ethyl 2-thiophene achate was replaced by methyl 2-.2-pyridin-3-yl acetate. Mp: 
74.4**C to 75.80X:, MS(M+1):47U Anal, Calcd for C26H24O4N2: C, 66.32; H, 
5.49, N, 5.95. Found: C, 66 J4; H. 5.86, 5.81. NMR(DMSO-D6) 5 8.37-6.73 
(m, 13 H). 4.1 (t, 2H), 3.8 (t, 2H), 2.95 (m, IH), 2.80 (m, 2H), 2.3 (s, 3H). 

Example 46 

3-{4-[2-(5-Methyl-2-phenyl-oxazoM-yl)-.ethoxy]-phenyl ) -2-phenyl- 
propionic acid (110). 




110 



This compound was synthesized in the same manner 2& Example 32 from 
the corresponding methyl ester except compound 108 was used in the coupling 
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reaction. Mp: HT-P^C to 179.1*C. MS(M+1): 417. Anal. Calcd for C23Ha404N2: 
C, 72.10; H. 5.81. N. 6.73. Foimd: C. 73:41; H. 6.04. N, 6.64. NMRCCDQa) 
8 6.6-7.9 (m. 15H), 4,3 (t. 2H), 3.7 (m. 2H). 3.41 (m. IH), 3.2 (m. 2H). 23 (s. 
3H). 

Methy]-2-phenyl-3.(p-hydroxy)phenyl propionate (109 was prepared in 

the following manner. 

(a) Methyl-2-phenyl-3-(p-hydroxy)phenyl propionate (109). 

O 

HO-/""VV^CH3 



6 



10 



109 



15 



Prepared from 2-phenyl-3-(p-hydroxy) phenyl propionic acid using 
trim^ylsilyl azide as the esteifying agent. 

Ryample 47 

3-{4-I2-(5-Methy)-2-phenyl-oxazol-4-yl)-ethoxy]-phenyll-2-(3- 
trifloroph«iyl)-propionic acid (111). 




Ill 



20 



TWs compound was synthesized in the same manner as Example 32 except 
ethyl 2-thiophene acetate was replaced by methyl 2-(3-triflorophenyl) acetate. 
Mp: 1 18.8*0 to 1 10^, MS(M+1): 496.2; Anal. Calcd for Ca8H2404NF3 0.6Ha: 
C. 65.00; H. 4.79. N. 2.71. Found: C 65.17; H. 4.37. N. 2.32. NMR(DMSO- 
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10 



15 



20 



D6) S 6.65-7.9 (m, 141^, 4J (t, 2H), 4.0 (nu 2H), 3.35 (m, IH), 3^ (m. 2H)» 2.3 
(s, 3H). 

P?i;mpfe48 

(R)O-(4-[2-(5-MefliyI-2-phenyl-<)xa20M-yl)-cthoxy]-phen^)-^^^ 
propionic acid (1 13). 



Synthesized in the same manner as example. 32 except tliat ethyl 2- 
thiophene achate was replaced by compound 1 12. Mp: 124. l^C to 125^C, 
MS(M+1): 428.1; Anal. Calcd for C27H25O4N: Q 75.86; 5.89. N, 3.28. Found: 
C, 75.84; 5.91, N, 3.24. NMR(DMSO-D6) 5 12.5 (b, IH), 7.06-6.75 (m. 
14H), 4.1 (t. 2H), 3.72 (t, 2H), 3.15 (m. IH), 2.7-2.88 (m. 2H). 2.3 (s, 3H). 

Compound 112 was prepared in the following manner, 
(a) Compound (1 12). 

To a solution of 2-phenylacetic acid (10 g, 73.4 mmol) in oxal;^ chloride 
(7 mL» 80.2 mmol) and 200 mL of CH2Cl2» was added 2 drops of DMF and stirred 
at ambient temperature for 2 hours. The solvent was removed and the residue was 
redisolved in SO mLof THF. To this solution was added dropwise a solution of 
lithium (R)-(+)-4-benzyl<2-oxazolidinone (6.58 g« 37.1 mmol) in THF (50 mL). 
Hie mixture was again stirred at ambient temperature for 17 hours. The solvent 
was removed and the residue was treated with saturated NH4CI and extracted into 
CH2CI2- The CHaCIa layer was washed with brine* dried over MgS04, and 
concentrated in vacuo, leaving 10.5g of oil (97% yield). 




113 
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General procedure for the preparation qf analogs 121 a-d 

5 (S)-3-{4-[3-(Methyl-phenyl-aniino)-prqp-l-yii)i]-phenyl )-2-pyniol-l-yl- 

propionic acid (121a), Ester 120a (0.82 g, 2^01 nunol) was dissolved in 
THFrHiO (40:10 mL) and UOH-H2O (0.138 3.301 mmol) was added and the 
mixture was stirred at room temperature for 3.5 hours. The solvent was removed 
and the residue was diluted with water, acidified with 10% HCK The mixture was 

10 extracted with CHCI3 (3 x 50 mL). The combined organic extracts were dried over 
MgS04« filtered and the solvit removed. Purification by chromatography on 
silica gel eluting with 0-2% MeOH in CHCI3 containing formic acid (00.1%) 
gave pure 129a as a light brown solid (0.727 g, 92%): Mp 55**C to 60^C; NMR 
(CDCI3, 400 MHz) 5 7,29-7.25 (m, 2 H). 7,21 (d. /= 8.0 Hz, 2 H), 6.92 (d, J = 8.0 

15 Hz, 2 H). 6.88 (d, J = 8.4 Hz, 2 H), 6.83 (t, J = 7.4 Hz, 1 H), 6.65 (t, /= 2.0 Hz, 2 

H), 6. 13 (t, 7 = 2.0 Hz, 2 H), 4.72 (dd, J = 9,2 and 6,0 Hz, 1 H), 4.23 (s, 2 H), 
3.41-3.20 (m, 2 H). 3.00 (s, 3 H); CIMS m/z 359 (M + H)^• IR 341 8, 2960, 1726, 
1597, 1272 cm ^ Anal, calcd for C23H22N2O2-0.3 H2O: Q 75,93; H, 6.26; N, 7.74, 
Found: C, 75.73; H, 6.19; N, 7.53. 

20 

(5)-3-{4-[3-(5-Methyl-2-phenyl-oxazoM-yl)-prop-l -ynyl]-phMyI } -2- 
pyiToI-l-yl-propionic acid (121b). Prepared from methyl ester 120b (0.337 g, 
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0.794 nunol) by the general procedure destaibed for 129a. Purification by 
chromatography on niica gel eluting vnth h»canes:ediyl acetate (2:1) followed by 
hexanes:ethyl acetate (2:1) containing 0.2% fonnic acid gave add 128b as a pale 
yellow solid (0.231 g, 71%): mp 178°C to 18D«C; NMR (CDQa, 400 MHz) 5 
7.78-7.76 (m. 2 H), 7.22 (m, 3 H), 7.05 (d, /= 8,0 Hz,2 H). 6.72 (d, 7=8.4 Hi, 2 
H). 6.46 it,!- 2.0 Hz, 2 H). S.86 (t. / = 2.0 Hz, 2 H). 4.48 (dd. 7 - 9.6 and 5.6 
Hz. 1 H), 3.50 (s. 2 H). 3.27-2.97 (m, 2 H), 2.26 (s, 3 H); CIMS m/4: 409 (M - H)*. 
Anal, calcd for Ca^h^iOii C. 76.08: H. 5.40: N. 6.82. Found: C. 75.77; H. 5.45; 
N.6.70. 

(J)-3- {4-[3-(4-Phenyi-piperidin- 1 -yl)-prop- l-ynyl]-phenyl } -2-pyrrol- 1 -yl- 
propionic a;id (121c). Prepared from ester 120c (0.344 g, 0.806 nunol) following 
the general procedure described for 129a. Purification by chromatography eluting 
with 0-8% MeOH in CHCI3 containing 0.1 % formic acid gave pure 129c as a 
white solid (0.307 g. 92%): Mp 20rC-203'»C; 'H NMR (CDCI3. 400 MHz) 5 
7.33-21 (m, 5 H). 7.17 (d. 7= 7.3 Hz, 2 H). 7.01 (d. 7« 8.3 Hz. 2 H). 6.70 (t, /= 
2.2 Hz. 2 H). 6.08 (t. /= 2.2 Hz, 2 H), 4.68 (dd. /= 8.8 and 6.1 Hz. 1 H). 3;91 (s, 
2 H). 3.48-3.20 (m, 4 H), 2.98 (t, J= 1 1.5 Hz, 2 H), 2.61 (t, 7= 11.9 Hz, 1 H). 
2.25-2. 13 (m. 2 H), 1.96 (d, 7 = 12.7 Hz. 2 H); CIMS mA 413 (M + H)*. Anal, 
calcd for QnH28N2O2-0.9 H2O: C, 75.64; H, 7.01; N, 6.53. Found: C, 75.29; H. 
6.75; N, 6.44. 

(iS)-3- {4-[3-(MethyI-pyridin-2-y] -amino)-prop- 1 -ynyl]-phenyl } -2-pyrrol- 1 - 
yl-I»opionic acid (121d). Prepared fjx>ni ester 120d (0.110 g. 0.294 mmol) by the 
general procedure described above. Acid 129d was obtained as a yellow solid 
(0.098 g, 93%): 'H NMR (CDCI3, 400 MHz) 8 8.02 (m, 1 H), 7.51-7.46 (m, 1 H). 
7.14 (d, 7= 8.3 Hz, 2 H), 6.82 (d, 7= 8.0 Hz, 2 H). 6.62-6.54 (m, 2 H), 6.58 (t, 7a 
2.0 Hz, 2 H), 6.00 (t, 7 s 2.2 Hz, 2 H). 4.61 (dd. 7 a 9.4 and 5.6 Hz. 1 H). 4.37 (s. 
2 H). 3.35-3.10 (m, 2 H). 3.05 (s. 3 H); CIMS 360 (M + H)^. Anal, calcd for 
C22H2iN3Os-0.5C4H8O2: C, 71.44; H, 6.25; N, 10.41. Found: C, 71.14; H, 6.07; N. 
10.20. 
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The ester starting materials were prqared in the following manner. 
<a) (120 a-d). 




5 General procedure Jbr the synthesis qf esters 120 Ord. 

(5)-3-{4-[3-(Melhyl-phenyl-atnino)-prop-l-ynyl]-phrayl}-2-pymjl-l-yl- 
propionic acid metliyl ester (120a). Triflate 119(1 .66 g. 4.399 mmol) and 
Pd(PH)3)4 (0.356 g, 0.308 mmol) were dissolved in dry DMF (10 mL). A solution 

10 of /V^methyl-iV-prop-2-ynyl aniline (Magnus, P.; Ladlow, M.; Elliot, 3.\ Sook 
Kim, C. /. Chem. Soc Chem. Comm. 1989. 518-519) (1.27 g. 8.798 mmol) in 
DMF (2 mL) was added, followed by triethylamine (1.84 mL, 13.197 mmol). 
Nitrogen was passed through the reaction mixture for 0.5 hr. Cul (0.167 g, 0.880 
mmol) was added and the mixture heated at 45-50 *C for 6 h under nitrogen. At 

15 this time additional Pd(PPb3)4 (0.356 g, 0.308 mmol) was incorporated. Heating 
was continued for 14 h and additional JV-melhyl-JV-prop-2-ynyl anUine (0.635 g, 
4.399 mmol) and catalyst (0.254 g, 0.220 mmol) were added. Hie mixture was 
heated for another 12 hr. At this time the mixture was allowed to cooled and 
diluted with water (150 mL) and Et20 (100 mL). The phases were separated and 

20 the aqueous phase was extracted with EtjO (4 x 80 mL). Th& combined organic 
extracts were washed with water and brine. Activated caibon was added and the 
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mixture was boiled for 15-20 min. It was dried under MgS04, filtered and the 
solvent rmoved. Purification by flash chromatogi^hy on silica gel eluting with 
6D%-0% petroleum ether in dichlorometfaane followed by a second 
chromatographic purification eluting with hexanesrethyl ec^e (7:1 to 5:1) gave 
5 pure 1 1 as a thick oil (1 .256 g, 17%): *H NMR (CDas. 400 MHz) 8 7.29-7.21 (m, 
4 H), 7.23 (d. J = 8.0 Hz, 2 H), 6.92-6,66 (m, 1 H). 6.89 (d. J = 8.4 Hz, 2 H), 6.66 
(t, y = 2.4 Hz. 2 H). 6. 1 2 y = 2,4 Hz. 2 H), 6.68 (dd, / = 9.2 and 6.4 Hz. 1 H), 
4.24 (s. 2 H), 3.67 (s. 3 H). 3.39-3.18 (m. 2 H), 3.02 (s, 3 H); CIMS 373 (M + 
H)*. 

10 , 

(5)-3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-pn>p-l -ynyl]-phenyl } -2- 
pyrroM-yl-propjonic acid methyl ester (120b). This compound was prepared 
from triflate 119 (1.47 3.9 mmol) and 5-ntethyl-2-phenyl-4-prop-2-ynyloxazole 
125 (1.0 g, 5-070 mmol) following the general procedure described for 128a, 

15 except that no additional catalyst or 127 was added and the reacticm was carried 
out at 90*'C. Purification by chromatography eluting with hexanesrethyl acetate 
(5: 1 to 4: 1) gave pure 128b as a thick oil (1 ^0. 73%): *H NMR (CDCI3, 400 
MHz) 5 7.99 (d, / = 8.4 Hz, 1 H), 7.98 (d, 7 = 7.2 Hz, 1 H), 7.45-7.39 (m, 3 H), 
7.29 (d, / = 8.0 Hz, 2 H), 6.92 (d, 7 = 8.4 Hz, 2 H), 6.68 (t, 7 = 2.0 Hz, 2 H), 6.13 

20 (t, 7 = 2.0 Hz, 2 H), 4.70 (dd, 7 ^ 8.8 and 6.4 Hz, 1 H). 3.71 (s. 2 H), 3.69 (s, 3 H), 

3.40-3.20 (m, 2 H), 2.46 (s. 3 H); CIMS m/z 425 (M + H)*. 

(5)-3-{4-[3-(4-Phenyl-piperidin-l-yl)-prop-l-ynyl]-phenyl}-2-pyrrol-l-yl- 
propionic acid methyl ester (120c). This compound was prepared from triflate 

25 1 19 (0.500 g. L325 nunol) and iV-prop-2-ynyl-4-phenylpiperidine (Lambert, S. 7.; 

Kabalka, G. W.; Knapp. F. F. 7r.; Srivastava. P. C 7. Org. Chem. 1991, 56, 3707- 
371 1) (0.396 g, 1.987 mmol) following the general procedure described for 128a 
with the exception that the reaction was carried out at 85^C. Additional catalyst (5 
mol%) and Ar-prop-2-ynyM-phenylpiperidine (0.132 g, 0.662 mmol) were added 

30 aft^ 20 hours. Purification by flash chromatography on silica gel eluting with 
35%-45% ethyl acetate in hexanes afforded pure 128c as a thick oil (0.344 g. 
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61%): 'H NMR (CDQs, 400 MHz) 6 7 J2-7.17 (m, 5 H), 7.31 (d, J= 8.4 Hz» 2 
H). 6.93 (d, J = 8.0 Hz, 2 H), 6.69 (t, /= 2.0 Hz, 2 H). 6.14 (t, / := 2.0 Hz, 2 H), 
4.71 (dd, 9.2 and 6.4 Hz, 1 H), 3.70 (s, 3 H), 3.53 (s. 2 H). 3.41- 3.21 (m. 2 H). 
3.08 <bd, J = 1 1.6 Hz. 2 H), 2.55-2.46 (m, 1 H). 2.36 (t, J « 1 1.2 Hz. 1 H). 2.35 (t, 
/a 1 1.2 Hz, 1 H). 1 .91-1.79 (m. 4 H); CIMS m/z 427 (M + H)*. 

(5)-3-{4-P-(MethyI-pyridin-2-yJ-amino)-prop-l-ynyl]-phenyl}-2-pyriol-l- 
yl-propionic acid mediyl ester (120d). Hiis compound was prepared from triflate 
1 19 (0.526 g, 1.394 mmol) and 2-(W-methyI-iV-prop-2-ynyI)pyridine (see 126, 
bdow) (0.407 g, 2.788 mmol) following the g^iend pcocedine described for 128a, 
with the exertion that pip^dine was used as solvent instead of DMF. 
Purification by chromatography on silica eluting with hexanesretiiyl acetate 
(4:1) gave 128d as a yellowish thick oil (0.132 g, 25.3%): *H NMR (CDCIa, 400 
MHz) 8 8.19-8.17 (m, 1 H), 7.48-7.43 (m, 1 H). 7.22 (d, J = 8,0 Hz. 2 H), 6.87 (d, 
J = 8.0 Hz. 2 H), 6.64 (t, 7 = 2.0 Hz, 2 H), 6.59 (d, 7 = 7.6 Hz, 1 H), 6.58 (d, 
6.4 Hz, 1 H), 6.09 (t, J = 2.0 Hz, 2 H), 4.66 (dd, J = 9.0 and 6.4 Hz, 1 H), 4.54 (s, 
2 H), 3.65 (s, 3 H), 336-3.16 (m. 2 H). 3.09 (s, 3 H); CIMS m/z 374 (M + H)\ 

(b) Triflate 1 1 9, used in the coupling action above, was piiq>ared in the 
following manner. 

(S)-2-Pynol-l-yl-3-[(4-trifluoromethanesulfonyloxy)phenyl]-pK)pionic 
acid methyl est^ (119). 



A mixture of phenol 1 (See Example I) (6.64 g, 27.088 mmol) and iV- 
phenyltrifluoromethanesulfonimide (10.47 g. 27.9 mmol) in CH^2 (70 mL) 



O 




119 
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under nitrogen was cooled at (fC. Triethylamine (4.15 mL, 29.8 mmol) was added 
Slowly* The mixture was stirred at O^C for 1 hr. Then flie temperature was 
allowed to reach room temperature slowly and stirred at this temperature for 2.5 
hr. The mixture was diluted with £t20 (70 mL) and washed with water, 1 N 
5 NaOH, and brine. The organic phase was dried over MgS04« filtered, and the 

solvent removed Purification by flash chromatography on silica gel eluting with 
hexanesrethyl acetate (5:1) afforded 127 as a thick oil (9.55 g, 93%) which 
solidified upon cooling and trituration to give a white solid: [a]^D -93.6*' (c = 5, 
CHQa); NMR (CDCI3, 400 MHz) S 7.13 (d, / = 8.8 Hz. 2 H), 7.02 (d. J = 8.8 
10 Hz, 2 H), 6.66 (t, 2,1 Hz, 2 H). 6.14 (t. /=2.1 Hz, 2 H), 4.69 (dd, 7= 9.3 and 

5.9 Hz, 1 H), 3.72 (s, 3 H), 3.43-3,25 (m, 2 H); IR 1731, 1426, 1203, 1 136 cm'^ 
CIMS ni/z 378 (M + H)\ Anal, calcd for C13H14F3NO5S: C, 47.75; H. 3.74; N. 
3.71. Found: C, 47,83; H, 3.64; N, 3.54. 

15 (c) The alkynes that were used in the coupling reaction above were 

prepared in the following manner. 

2-(Ar.Methyl-JV-prop-2-ynyl)pyridine (118). 




20 



Sodium hydride (0.467 g, 1 1.673 mmol) was suspended in DMF (10 mL) 
xmder nitrogen and stirred in an ice bath. 2-(Methylaniino)pyridine (1 mL, 9.728 
mmol) was added and the mixture stirred at O^C for 45 min. An 80% solution of 
25 propargyl bromide in toluene (L19 mL» 10.7 nunol) was then incorporated. The 
mixtiu'e was allowed to reach room temperature and stirred overnight. The 
mixture was diluted with water and extracted with Et20. The combined organic 
extracts were washed with water and brine, dried over MgS04, flitted, and the 
solvent removed. Purification by flash chromatography on silica gel eluting with 
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hexanes:ethyl acetate (8:1) afforded 126 as an oil (0.867 61%); NMR 
(CDOs, 400 MHz) 8 8.17 (dd, J =4.6 and 1.7 Hz, 1 H), 7.46 (dt, /= 8.5 and 2.0 
Hz. 1 H), 6,58 (m, 2 H), 4.35 (d. J = 2.4 Hz. 2 H), 3.04 (s, 3 H). 2.11 (t, J = 2.4 
Hz,lH);CIMSm^ 147 (M + H)*. 

5 5-Methyl-2-phenyI*4-prop-2-ynyioxazoIe (1 17). 




117 



According to the procedure of Hulin (Hulin, B.; Newton. L. S.; Lewis. 
10 D. M.; Genereux. P. E.; Gibbs. M.; Clark. D. A. 7. Med. Chem, 1996. 59. 3897- 
3907). Alkyne 7 (3.01 g. 10.472 nmiol) was dissolved in MeOH (150 mL) and 
treated with 10% KOH (10 mL). The mixture was stirred at room temperatuie for 
4.5 hours. At this time the solvents were removed and the r^due diluted with 
water and acidified to pH«'2 with 6 M HC3. The solid that precipitated was 

15 separated by vacuum filtration and dried. The filtrate was extracted with ethyl 
acetate (3 x 40 mL) and the combined organic extracts were dried over MgS04. 
filtered* and the solvent renK>ved. The solid obtained from the previous steps 
(2,19 g) was treated with TFA (16 mL) and TFAA (8 mL) at 35-40 "^C overnight, 
as previously described by Hulin and collaborators, to give oxazole 125 after 

20 purification by flash chromatography over silica gel eluting with hexanesrethyl 

acetate (10:1 to 9:1). Oxazole 125 was obtained as an off-white solid (1.89 g, 
94%): ^H NMR (CDCI3, 400 MHz) 5 7.96-7.99 (m, 2 H), 737-7.44 (m, 3 H), 3.50 
(d. /= 2.8 Hz. 2 H). 2.41 (s, 3 H). 2.12 (t. J = 2.8 Hz. 1 H); CIMS m/fe 198 (M + 
H)^ 

25 

iV-[(I-acetyl-4-(trimethylsilyl)but-3-ynyl]benzamide (116). 
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Amide 123 (2.55 g, 14.4 nunol) was dissolved in IHF (150 mL) and 
S cooled to -78 X: under nitrogen. A 1 .0 M solution of LHMDS in THF (14.4 mL^ 
14.4 nunol) was added and the mixture stirred for 0.5 hr. A solution of 3-brcnno-l- 
(trimediiyl^lyI)-l-IMX>pyne (2.6 mL, 18.7 nunol) in THF (15 mL) was added. The 
mixture was allowed to wann to room temperature and stirred overnight The 
mixture was diluted with water and the phases woe separated. The aqueous phase 

10 was extracted with ethyl acetate (3 x 50 mL) and the combined organic Extracts 
wese dried over MgS04, filteied. and the solvent removed. Purification by flash 
chromatography on silica gel eluting with hexanes:ethyl acetate (3:1) gave amide 
124 as white solid (3.01 g, 73%); 'H NMR (CDQa, 400 MHz) 67.68 (d, 7 =7.2 
Hz, 2 H), 7.40 (t, J = 7.2 Hz. 1 H). 7.32 (t, / = 7.2 Hz, 2 H), 7.02 (bd, / « 6.4 Hz, 

15 1 H), 4.71 (q, /« 5.2 Hz, 1 H), 2.78 (d,7= 5.6 Hz, 2 H), 2.20 (s, 3 H), 0.01 (s, 9 

H); CIMS m/z 288 (M + H)*; IR 3396. 2961, 2174, 1722, 1644, 1481. 1250 cm"'. 
Anal, calcd for Cj6H2iN02Si: C, 66.86; H, 7.36; N, 4.87. Found: C, 67.15; H, 
7.49; N, 4.72. 

20 Benzamidoacetone (1 IS). 




115 



According to the procedure of Ellinger (EUinger, L. P.; Goldberg, A. A. /. 
25 Chem. Soc. 1949, 263). iV-(2-HydroxypropyI)benzamide (123) (3.0 g, 16.7 mmol) 
was dissolved in CH2CI2 (60 mL) and PDC (9.42 g, 25.0 mmol) was added. The 
mixtuie was stirred at room temperature for 24 and more PDC (9.42 g, 25.0 
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mmol) was added. Stirring was continued for 24 Iiours. Tlie nuxture was diluted 
with ethyl acetate and filtered through a celite pad. The lesidue was then passed 
through a shoroom tempefatuie silica column eliiting with efliyl acetate. The 
solvent was removed and the residue was purified by flash chromato^hy on 
silica gel eluting with hexanesrethyl acetate (1:1) containing MeOH (Oto 4%). 
This purification afforded amide 122 as a white solid (2.21 g, 75%): 'H NMR 
(CDQa. 400 MHz) 5 7.76 (dd. J = 7.0 and 1,5 Hz. 2 H). 7.48-7.36 (m. 3 H). 6.96 
(bs. 1 H), 4.30 (d,7 = 4.6 Hz, 2 H). 2.21 (s, 3 H); CIMS m/z 178 (M + Kf. 
Ar-(2-Hydroxypropyl)benzainide(114). 




114 



According to the procedure of And (Aral, K.; Tamura. S.; Masumizu* T.; 
Kawai. K.-I.; NakaJima. S.; Ueda, A. Can. J. Chem. 1990, 68, 903-907). A 
solution of DL-l-aniino-2-propanol (3.4 mL, 43.2 mmol) and triethylamine (16.4 
mL, 1 17.9 mmol) in CH2a2 (60 mL) under nitrogen was cooled at -78"C. 
Benzoyl chloride (4.6 mL, 39.3 mmol) was added dropwise. The mixture was 
allowed to warm slowly and stirred at room tempwature overnight. It was then 
diluted with CH2C32 (100 mL) and washed with cold 5% HQ and brine. The 
phases were separated and the aqueous phase was extracted with CH2CI2 (2 x 50 
mL). The combined organic extracts were dried ov«r MgS04. filtered, and the 
solvent iranoved. The residue was dried under vacuum to give amide 5 as a pale 
yellow solid (6.21 g. 88%): 'H NMR (CDQa. 400 MHz) 8 7.75 (d, /= 6.8 Hz, 2 
H), 7.49-7.39 (m. 3 H), 6.57 (bs, 1 H). 4.00 (m, 1 H), 3.67-3.61 (m, 1 H), 331- 
3.24 (m. 1 H). 1,22 (d. J = 6.3 Hz. 3 H). 
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(S)-3-{4-((£)-3-(5-Methyl-2-phenyI-oxazoI-4-yl)-propenyl]-phenyl)-2- 
pyiTol-l-yl-propionic acid (129a). Prepared from ester 128a (0.140 g, 0.328 
mmol) following the general pnxiedure. Purification by chronnatography on silica 
gel eluting with hexanesiethyl acetate (2:1) containing formic acid (0-0.2%) gave 
acid 138a as an off-white solid (0.085 g, 63%): Mp 132"C-133°C; NMR 
(CDQa, 400 MHz) 5 7.95-7.92 (m, 2 H), 7.41-7.39 (m, 3 H), 7.19 (d, / = 8.0 Hz, 
2 H). 6.90 (d, J = 8.4 Hz. 2 H), 6.65 (t, / = 2.0 Hz, 2 H), 6.37 (d, / = 15.6 Hz, 1 
H). 6.25 (dt, / = 16.0 and 6.4 Hz, 1 H), 6. 13 (t, /= 2.0 Hz, 2 H), 4.57 (dd, J = 8.8 
and 6.0 Hz, 1 H), 3.39 (d. 7 = 6.8 Hz. 2 H), 3.38-3.15 (m, 2 H), 2.33 (s, 3 H); 
CIMS m/z 413 (M + H)*. Anal, calcd for C26H24N2O3-0.1 H2O; C, 75.38; H, 5.89; 
N, 6.76. Found- C, 75.58; H, 6.21; N, 6.37. 

(S)-3-{4-[(£)-3-C^fethyl-pyridin-2-yl-amino)-IMropenyl^phmyi)-2-pyrrol- 
1-yl-propionic add (129b). Prepared from ester 128b (0.481 g, 1.281 mmol) 
following the general procedure described above. Purification by chromatography 
00 silica gei gel luting with 0-15% MeOH in CHCI3 followed by THF gave pure 
138b (0.123 g, 26%): Mp 155*C-165*C; *H NMR (ClbOD, 400 MHz) 6 7.98 (dd, 
7= 5.2 and 1.0 Hz, 1 H). 7.52-7.47 (m, 1 H). 7.13 (d, 7= 8.4 Hz, 2 H), 6.91 (d»7* 
8.4 Hz, 2 H), 6.66 (t, 7 = 2.0 Hz. 2 H), 6.56 (dd, 7 = 6.4 and 5.2 Hz. 1 H). 6.38 (d. 
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7= 15.6 Hz, 1 H), 6.14 (dt, /= 16.0 and 5.6 Hz, 1 H), 5,92 (t, 7= 2.0 Hz, 2 H), 
4.58 (dd. / = 9.6 and 5.6 Hz. 1 H). 4.22 (dd, /= 5.6 and 1 .2 Hz, 2 H), 3.34-3.08 
(m, 2 H), 3,02 (s, 3 H); QMS m/z 362 (M + H)*. 

5 (5)-3- { 4-[(iE)-3-(Methyl-phenyl-amino)-propOTyl]-phenyl } -2-pyiTol- 1 -yl- 

propionic acid (129c). Ester 128c (0.877 g. 2.342 mmol) was dissolved in 
THF:H20 (40:10 mL) and UOH H2O (0.147 g, 3.513 mmol) was added and the 
mixture was stined at room temperature for 3.5 hours. The solvent was removed 
and the residue was diluted with water, acidified with 10% HCl. The mixture was 

10 extracted with CHCI3 (3 x 50 mL). The combined organic extracts were dried over 
MgS04. filtered and the solvent removed. Purification by chromatography on 
silica gel eluting with 0-3% MeOH in CHCI3 containing 0.1% formic acid gave 
pure 138c as brownish solid (0.280 g, 33%): mp 85»C-90*C; *H NMR (CDCh, 
400 MHz) Sf'isomer: 7,26-7.18 (m. 3 H), 6.92 (d, J - 8.4 Hz, 2 H), 6.81-6.69 

15 (m. 4 H), 6.68 (t, 7 = 2 Hz. 2 H). 2 H). 6.44 (d. 7 =15.6 Hz. 1 H), 6.14 (t, 7 =2.0 

Hz, 2 H), 4.73 (dd, 7 = 9.2 and 6.0 Hz, 1 H), 4.03 (dd. 7 = 5,6 and 1 .2 Hz. 2 H), 
3.48-3.24 (m. 2 H), 2.97 (s, 3 H); CIMS 361 (M + H)*. Anal, calcd for 
C23H24N2O2O.9 H2O: C, 74.41; H, 6.84; N. 7.55. Found: C, 74.03; H. 6.62; N, 
7.36. 

20 

(S)-3-{4-[(£)-3-(4-Phenyl-piparidin-l-yl)-ptopenyl]-phenyl}-2-pyrrol-l- 
yl-propionic acid (129d). Prepared fiom ester 128d (1.772 g, 4.13S mmol) 
following the geno-al procedure. Purification by chromatography on silica gel 
eluting with 0-12% MeOH in CHCI3 containing formic acid (0%-0.1%) gave acid 

25 138d as a pale yellow foam (1.38 g. 80%): Mp 126°C-130«C; 'H NMR (CDCI3. 

400 MHz) 5 7.30-7.18 (m. 5 H), 7.17 (d, 7 = 7. 1 Hz, 2 H), 6.95 (d, 7 = 8.1 Hz, 2 
H). 6.57 (d, 7= 16.0 Hz, 1 H), 6.55 (t. 7= 2.0 Hz, 2 H), 6.26 (dt, 7 = 15.6 and 7.3 
Hz. 1 H). 602 (t, 7 = 2.0 Hz, 2 H), 4.56 (dd. 7 = 8.8 and 6.1 Hz, 1 H), 3.69-3.49 
(m, 4 H), 3.42-3.12 (m, 2 H). 2.70-2.62 (m, 3 H), 2.33-2.26 (m, 2 H), 1.91 (m, 2 . 

30 H); CIMS m/z 415 (M + H)^ Anal, calcd for CiTHaoNaOj LOCHiCb: C, 73.02; H, 
7.00; N, 6.08. Found: C. 72.85; H, 7.05; N, 6.06. 
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The ester starting materials were prepared in the following manner. 
Esters 128a-*b. 




5 

(iS)-3-{4-[(£>3-(5-MethyI-2-phenyl-oxazol-4-yl)-propenyl]-phenyl } -2- 
pyrrol-l-yl-propionic acid methyl ester (128a). A mixture of triflate 119 
(Example 49) (1.5 g, 3.975 mmol), 5-methyl-2-phenyl-4-prop-2-enyloxazole 135 
(1.19 & 5.962 mmcl), Pd(OAc)2 (0.045 & 0.199 mmol), PPhs (0.1 14 g, 0.437 

10 nrniol), triethylamine (1.10 niL» 7.95 mmol) was dissolved in DMF (15 mL). 

Nitrogen was passed throu^ the mixture for 20-25 min. The reaction mixture was 
heated at 90^C under nitrogen for 44 hours. The mixture was allowed to cool and 
filt^ed through a celite pad, washing with ethyl ether. Wator was added and the 
phases were separated. The aqueous phase was extracted with ethyl ether (4 x 60 

15 mL)« The combined organic extracts were washed with water, brine, dried over 
MgS04, filtered and the solvit removed. Purification by chromatography on 
silica gel eluting with 20%-2S% ethyl acetate in hexanes afforded 137a as a thick 
oil (0.668, 39%): NMR (CDCI3. 400 MHz) 5 8.00-7.97 (m, 2 H), 7.44-7.39 (m, 
3 H), 7.22 (d, 8.0 Hz, 2 H), 6,91 (d, J = 8.0 Hz, 2 H), 6.69 (t, J := 2.0 Hz, 2 H), 

20 6.42 (d, / = 14.8 Hz, 1 H), 6.32 (dt, J = 15.6 and 6.4 Hz, 1 H), 6.13 (t, 7= 2.0 Hz, 

2 H), 4.71 (dd, / = 8.8 and 6,4 Hz, 1 H). 3.68 (s, 3 H), 3.42 (d, 7 = 6.4 Hz, 2 H). 
3.39-3. 18 (m, 2 H}, 2,34 (s, 3 H); CIMS m/z 427 (M + H)\ 
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(S>3-{4-[(£)-3-(Methyl-p5Tidin-2-yl-amino>propeoyl].phenyl} 
1 -y]-propionic acid methyl ester (128b). Iliis compound was prcpaied from 
triflate 1 19 (1.0 g, 5.30 mmol) and 2-(Ar-meth3d-A^prop-2-enyI)pyridme 136 
(0.785 g, 5.300 mmol) following the procedure described for 137a. Additional 
Pd(OAc>2 (5 mol%) was added after 16 hr. The reaction was completed aftn- 24 
hours. Purification by chromatography eluting with 20%-2S% efliyl acetate in 
hexanes gave 1 37b as a thick oil (0.600, 60%): NMR (CDCI3. 400 MHz) 8 
8.18-8.16 (m, 1 H), 7.47-7.42 (m, 1 H), 7.21 (d, J = 8.4 Hz, 2 H). 6.92 (d. 7 = 8.0 
Hz, 2 H), 6.69 (t, /= 2.0 Hz, 2 H), 6.67-6.51 (m. 2 H). 6.42 (d, 7= 15.6 Hz, 1 H), 
6.18 (dt, 7 = 16.0 and 5.6 Hz, 1 H). 6.1 3 (t, 7 = 2.0 Hz, 2 H), 4,71 (dd, 7 = 8.6 and 
6.0 Hz. 1 H), 4.30 (dd. 7 = 5.6 and 1.2 Hz. 2 H). 3.66 (s, 3 H), 3.39-3.19 (m, 2 H), 
3.05 (s, 3 H); CIMS m/z 376 (M + H)*, 



2-(iV-Methyl-iV-prop-2-enyl)pyridjne (127). 

CH3 
127 

Sodium hydride (0.82 g. 20.4 mmol) was suspended in DMF (10 mL) 
under nitrogen and stirred in an ice bathr. 2-(M6thylamino)pyridine (1.5 niL, 14.6 
mmol) was added. The ice bath was removed and the mixture stirred at room 
temperature for 0.5 hr. The mixture was cooled back in an ice badi and ally] 
bromide (1.9 mL, 21.9 mmol) was added. The mixture was allowed to reach room 
temperature and stirred ovemi^t. The mixture was diluted with waier and 
extracted with Et20. The combined organic extracts were washed with water and 
brine, dried over MgS04, filteaced, and tlie solvit removed. Purification by flash 
chromatography on silica gel eluting with hexane8:ethy] acetate (20:1) afifoided 
127 as an oU (1 .74 g, 80%): 'h NMR (CDQa, 400 MHz) 6 8.15 (m, 1 H). 7.42 (m, 
1 H). 6.53 (dd, 7 « 6.8 and 4.8 Hz, 1 H). 6.48 (d» 7=8.4 Hz, 1 H), 5.89-5.79 (m, 1 
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H), 5.14 (m. 1 H). 4.14 (d, 7= 5.1 Hz, 2 H), 3.03 (s, 3 H); QMS 149 (M + 
5-Methyl-2-i)henyI-4-prq(>-2-enyloxa2ole(126). 



5 




Amide 125 (2.00 g, 9.205 mmol) was dissolved in TPA (16 mL) and 
TFAA (8 mL) was added. The mixture was heated at 35"»C-40"C for 16 hours. The 

10 mixture was allowed to cool and the solvents removed under reduced pressure. 

The residue was diluted with saturated N&HCO3 (50 mL) and solid NaHCOs was 
added to neutralize the mixture. It then was extracted with ethyl acetate (3 x 60 
mL). The combined organic extracts were washed with brine, dried over MgS04> 
filtered and the solvent removed. Purification by flash chromatography on silica 

15 gel eluting with hexanes:ethyl acetate (15:1) gave 135 (1.751 g, 95.5%): NMR 
(CDCla, 400 MHz) 5 7.98 (d, J = 7.8 Hz. 2 H), 7.43-7.35 (m. 3 H), 6,03-5.93 (m. 
1 H). 5.13 (dq. 7= 16.9 and 1.7 Hz. 1 H), 5.09 (dq, /= 10.0 and 1.5 Hz, 1 H), 3.29 
(d, / = 6.3 Hz, 2 H), 2.32 (s, 3 H); CQAS m/z 200 (M + H)*; JR 3070, 2924. 1638, 
1450 cm-'. 

20 

//-(l-Acetylbut-3-enyl)benzamide (125). 




125 



25 Benzamidoacetone (See Example 49) (2.098 g. 1 1 .839 mmol) was 

dissolved in THF (120 mL) and cooled to -78*t: under nitrogen. A 1 .0 M soludon 
of LHMDS in THF (11.9 mL, 11.9 mmol) was added and the mixture stirred for 
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40 minutes. A solution of allyl bromide (1.33 mL, 15.39 mmol) in THF (10 mL) 
was added. The mixture was aHowed to wann to loom temperature and stirred 
ovemight Hie mixture was diluted with t»ine and die phases were separated. The 
aqueous phase was extracted with ethyl achate (3 x SO mL) and the combined 
5 organic extracts were dried over MgS04, filtered, and the solvent removed. 
Purification by flash chromatography on silica gel eluling with hexane8:ethyl 
acetate (2:1 to 1:1) gave amide 9 (2.019 g. 78.5%): 'H NMR (CDCI3, 400 MHz) 5 
7.79 (d, / = 7.1 Hz. 2 H). 7.51-7.41 (m. 3 H). 6.95 (bd. / = 5.4 Hz. 1 H). 5.74-5.64 
(m, 1 H), 5.17-5.12 (m, 2 H). 4.88 (dt, J = 6.8 and 5.4 Hz, 1 H), 2.85-2,78 (m, 1 
10 H). 2.61-2.54 (m, 1 H). 2.28 (s. 3 H); CIMS m/z 218 (M + H)*; IR 3263, 3081, 
1719, 1632, 1556 cm''. Anal, calcd for CisHisNOi: C. 71.87; H, 6.96; N, 6.45. 
Found: C, 71.91; H. 7.03; N. 6.52, 

(a-2) Esters 128c-d ware prqpared in the following manner. 



15 




128c R= X^^Hs 128dR= 



(5)-3-{4-[(£)-3-CMethyl-phenyl-ajirino)-propenyl]-phenyl)-2-pyrroI-l-yl- 
propionic add methyl ester (128c). Triflate 127 (0.98 g, 2.592 mmol), boronate 
ester 124 (0.850 g, 3.111 mmol), KaCXb (0.716 g, 5.184 mmol) were stirred in dry 

20 toluene (25 mL). Nitro^ was passed through the mixture for 0.5 hr, Pd(PPh3)4 
(0.149 g, 0.129 mmol) was added and the reaction mixture was heated at 85*0- 
90^C for 24 hours. The mixture was allowed to cool, diluted with ethyl acetate (70 
mL) and washed with NaHCOa. water and brine. The organic extracts were 
dried over MgS04, filtered and the solvent removed. Purification by flash 

25 chromatography on silica ^1 eluting with 50-0% petroleum ^er in 
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dichlQfometbane followed by a second chramatographic purification eluting with 
hexanes:ethyl acetate (8:1 to 5:1) gave ester 137c a« a94:6 RZmixtat& of is(»DQers 
(0.819 g» 84%). E-isomer. NMR (CDas* 400 MHz) 6 7.23-7.20 (m, 2 H), 
7.21 (d. /a 8.0 Hz, 2 H). 6.92 (d, / <= 8.0 Hz, 2 H), 6.77-6.70 (m, 3 H), 6.69 (t, 7 « 
5 2.0 Hz. 2 H). 6.44 (d, J= 16.0 Hz, 1 H), 6.19 (dt, J* 15.6 and 5.6 Hz, 1 H), 6.13 
(t, 7 = 2.0 Hz. 2 H). 4.71 (dd, 7 = 9.2 and 6.4 Hz. 1 H), 4.05 (dd. 7 = 5.6 and 1 .2 
Hz, 2 H). 3.69 (s, 3 H), 3.40-3.19 (m, 2 H), 2.95 (s. 3 H); QMS m/z 375 (M + H)*. 

(S)-3-{4-t(£>3-(4-Ph6nyl-piperidin-l-yl)-propenyl]-phenyl}-2.pyrrol-l- 
10 yl-propionic acid methyl ester (1 28d). This compound was prepared from triflate 
1 27 (2.0 g, 5.296 mmol), and boronate estw 124 (2.6 g, 7.944 mmol) following 
the procedure described for 128c. Purification by flash chromatography eluting 
with 33-45% ethyl acetate in hexanes containing 1% EtaN gave 128d (E-isomer, 
1 .801 g, 79%) and E:Z mixture (0.217 g, 9.9%) as oils. E-isomer: NMR 
15 (CDCh, 400" MHz) 8 7.50-7. 15 (m, 7 H), 6.95 (d, / = 8.4 Hz. 2 H). 6.69 (t, J = 2.0 

Hz, 2 H), 6.45 (d, 7 = 16.0 Hz, 1 H), 6.27 (dt, 7 = 15.6 and 6.8 Hz, 1 H), 6.13 (t, 7 
= 2.0 Hz. 2 H), 4.71 (dd, 7 = 8.8 and 6.4 Hz, 1 H), 3.68 (s, 3 H), 3.40-3.1 9 (m, 2 
H), 3.16 (d, 7 = 6,8 Hz, 2 H), 3.08 (d. 7 = 1 1.6 Hz, 2 H), 2.51-2.46 (m, 1 H). 2.07 
(t, 7 = 1 1.2 Hz. 1 H). 2.06 (t, 7= 11.2 Hz, 1 H), 1.84-1.77 (m, 4 H); QMS 429 
20 (M + H)*. 

Methyl-phenyl-t2-(4,4,5,5-tetramethyl-[13,2]dioxaborolan-2-yl)-vinyl]- 
amine (124). 




25 124 

A mixture of JV-mediyl-//-prop-2-ynyI aniline (1.0 mL, 6.873 mmol) and 
pinacolborane (1.2 mL, 8.247 mmol) in CH2CI2 (5 mL) was added to CpjZrHCl 
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(0.088 g, 0.343 mmol),at 0**C. The mixture was allowed to waim at room 
temperature and stirred for 8 days under nitrogen. At this time, the mixture was 
diluted with Et20 (50 tnU) and washed with water (30 mL). The phases were 
separated and the aqueous phase was extracted with EtiO (2 x 30 mL). TTie 
5 combined organic extracts were dried over MgS04, filtered and the solvent 

removed. Purification by chromatography on silica gel eluting with hexanes: ethyl 
acetate (20:1 to 10:1) afforded 124 as an off-white solid (0.99 g, 53%): NMR 
(CDCb, 400 MHz) 8 7.21 -7. 17 (m, 2 H), 6.69-6.64 (m, 3 H), 6.60 (dt, i = 18,0 
and 4.4 Hz, 1 H), 5.55 (dt, J = 18.0 and L6 Hz, 1 H), 3.99 (dd, / = 4.4 and 1.6 Hz, 
10 2 H), 2.94 (s. 3 H), 1 .25 (s, 12 H); CIMS m/z 274 (M + H)*. 

(S>3-{ 4-[(B)-3-(Methyl-phenyl-amino)-propenyl]-phenyl }-2-pyrrol-l-yN 
propionic acid methyl ester (123). This compound was prepared from triflate 1 19 
(2.0 g, 5.296 mmol), and boronate ester 124 (2.6 g, 7.944 mmol) following the 

1 5 procedure described for 1 37c. Purification by flash chromatography eluting with 

33-45% ethyl acetate in hexanes containing 1% EtsN gave 123 (^-isomer, 1.801 g, 
79%) and E:Z mixture (0.217 g, 9.9%) as oils. £-isomen 'H NMR (CDCI3, 400 
MHz) 5 7.50-7.15 (m. 7 H), 6.95 (d, / = 8.4 Hz, 2 H), 6.69 (t, J = 2.0 Hz, 2 H). 
6.45 (d, /= 16.0 Hz, 1 H), 6.27 (dt, /= 15.6 and 6.8 Hz, 1 H), 6.13 (t. J = 2.0 Hz, 

20 2 H). 4.71 (dd. J = 8.8 and 6.4 Hz, 1 H), 3.68 (s. 3 H), 3.40-3.19 (m, 2 H). 3.16 (d, 
y « 6.8 Hz, 2 H), 3.08 (d. 7 = 1 1 .6 Hz, 2 H), 2.5 1 -2.46 (m, 1 H), 2.07 (t, / = 1 1 .2 
Hz, 1 H), 2.06 (t, J = 1 1.2 Hz, 1 H), 1.84- 1 .77 (m, 4 H); CIMS m/t 429 (M + H)*. 

4-PhenyJ-l-[2-(4,4,5,5-tetranieliiyl-[l,3,2]dioxaborolan-2-yl)-vinyl]- 
25 piperidine (130). 




122 
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A mixture of iV-prop-2-ynyl-4-phenylpiperidine (1.5 g» 7.526 nunol) and 
pinacolborane (1.64 mL, 11.289 mmol) in CH2CI2 (8 mL) was added to Cp2&HCl 
(0. 194 g, 0.753 nunol) at O^'C. The mixture was allowed to warm at room 
temp^ature and stirred for 48 hours under nitrogen. At this time, the mixture was 
5 diluted with EtiO (50 mL) and water. (30 mL) was added carefully. The phases 
were separated and the organic extracts were dried over MgS04, filtered and the 
solvent removed to give 18 as a solid (246 g» 100%): *HNMR (CDCI3, 400 MHz) 
57.29-7.18 (m, 5 H). 6,68 (dt, 7= 17.6 and 6,0 Hz, 1 H), 5.62 (dt, 7= 18.0 and 1.6 
Hz, 1 H), 3-1 1 (dd, 7= 6.4 and 1.6 Hz, 2 H), 3.04 (d, 7= 12.0 Hz, 2 H), 2.51-2,44 
10 (m, 1 H), 2.10-2.03 (m. 2 H), 1.84-1.79 (m. 4 H), 1.26 (s, 12 H); CIMS m/z 328 
(M + H)^ 

Example 51 




15 General procedure/or the preparation of analogs 13 Ja^ 

(iS)-3-{4-[3-(Methyl-phenyl-anuno)-propyl]-phenyl}-2-pyrrol-l-yl- 
propionic acid (131a). Estsc 130a (0.223 g, 0.592 mmol) was dissolved in 
THF:H20 (10:4 mL) and LiOH-H20 (0.037 g, 0.888 mmol) was added and the 
20 mixture was stirred at room temperature for 3.5 hours. The solvent was removed 
and the residue was diluted with water, acidified with 10% HCl. The mixture was 



wo 03/018553 



PCT/IB02/02843 



-181- 

extractcd with CHCI3 (3 x SO mL). The combined oiganic extracts were dfied over 
MgS04, iiltravd and die solvent removed. Purification by chix>matDgrq)hy on 
silica duting with 0-5% MeOH in CHCI3 containing formic acid (0-0.1%) 
gave pure 140a as pale brown solid (0.190 g. 88%): NMR (CDCI3, 400 MHz) S 
7.33 (m, 2 H). 7.12-7.06 (m, 3 H), 6.95 (d, /= 8.3 Hz, 2 H), 6.91 (d, /= 8.3 Hz, 2 
H). 6.69 (t. y = 2.0 Hz. 2 H), 6.10 (t, / = 2.0 Hz, 2 H), 4.73 (dd, /« 9.1 and 6.3 
Hz, 1 H), 3.42-3.18 (m. 4 H). 2.52 (t, 7= 7.3 Hz. 2 H), 1.88-1.81 (m, 2 H). Anal, 
calcd for C23H26N2O2-0. 1 HjO: C, 75.84; H. 7.25; N, 7,69..Found: C. 75.73; H. 
7.40; N, 7.50. 

(iS)-3-{4-[3-(5-Methyl-2-ph6ny]-oxazol-4-yl)-propyl]-phenyl}-2-pyrroH- 
yl-propionic acid (131b). Prepared from ester 130b (0.243 g, 0.567 nmiol) 
following the general procedure. Purification by flash chromatography eluting 
with 33-50% etfiyl acetate in hexanes containing formic acid (0-0.2%) gave pure 
14Db as a light yellow solid (0.206 g. 88%): mp 1 67*0-1 68°C; NMR (CDCI3, 
400 MHz) 5 7.94 (m, 2 H), 7.40 (m, 3 H), 7.04 (d, 7= 7.8 Hz, 2 H), 6.93 (d, J= 
7.8 Hz. 2 H), 6.71 (bs, 2 H), 6.14 (bs. 2 H). 4.72 (m, 1 H), 3.39-3.16 (m. 2 H), 
2.58 (t, J = 7.3 Hz, 2 H), 2.47 (t, / = 7,3 Hz. 2 H), 2.26 (s. 3 H), 1.92 (qn. 7 = 7.3 
Hz, 2 H); CIMS m/z 415 (M + H)*. 

(5)-3-{4-[3-(4-Phenyl-pip^din-l-yl)-propyl]-phenyl)-2-pyrrol-l-yl- 
propionic acid (131c). Prepared ii-om est^ 131c (0.248 g, 0.576 mmol) by the 
general procedure described above. Purification by chromatography on silica gel 
eluting with 0-9% MeOH in CHCI3 containing formic acid (0-0.1%) gave pure 
139c as a white foam (0.137 g, 57%): mp 95°C-100''C; *HNMR (CDCI3, 400 
MHz) 6 7.29-7. 16 (m, 3 H), 7.14 (d, 7 = 8-3 Hz, 2 H), 6.98 (d, 7 = 8.3 Hz, 2 H), 
6.95 (d, 7« 8.0 Hz, 2 H), 6.67 (t, 7 = 2.0 Hz. 2 H), 6.04 (t, 7 = 2.0 Hz, 2 H), 4.64 
(t. 7= 7.5 Hz, 1 H), 3.50 (m, 1 H), 3.45 (m, 1 H). 3.41-3.09 (m, 2 H), 2.82-2.78 
(m. 2 H), 2.57-2.33 (m. 4 H), 2.21 (m, 2 H), 2.03-1.99 (m. 2 H). 1.84 (m, 2 H); 
CIMS «/2 417 (M +H)*. Anal, calcd for C27H32N2O2-1.0H2O: C 74.62; H, 7.89; 
N, 6.45. Found: C, 74.23; H, 7.63; N, 6.25. 
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(S)-3-{4-[3-(Methyl-pyridiD-2-yl-ainino>propyl]-pbeQyI}-2-pyn^ 
propionic acid (]31d). Prepared firom ester 131d (0.378 g, 1.001 mmcd) by the 
gen^ procedure. Purification by flash chromatograpby eiuting with 0-15% 
5 MeOH in CHCI3 gave 142d as a white solid (0.280 g, 77%): 66«C-68"C; 'H 
NMR (CD3OD. 400 MHz) 8 7.90-7.85 (m. I H), 7.82 (d, 6.0 Hz. 1 H). 7.01 (t, 
J = 8.0 Hz, 3 H). 6.94 (d, 7^= 8,0 Hz, 2 H), 6.87 (t, / = 6.8 Hz, 1 H), 6.66 (t, J « 
2.0 Hz. 2 H), 5.96 (t, 7= 2.0 Hz, 2 H), 4.80 (dd, 7 = 10.0 and 5.6 Hz, 1 H), 3.55 (t, 
7 = 7.6 Hz. 2 H)i 3.37-3.15 (m. 2 H), 3.12 (s, 3 H), 2.62 (t, 7 = 7.6 Hz, 2 H). 1 .94 
10 (qn, 7 a= 7.2 Hz, 2 H); CJMS /n/fe 364 (M + EQf*. Anal, calcd for C22H23N3O2'0.3 
CHCI3: C, 67.08; N, 6,39; N, 10.52. Found: C. 67.30; H. 6.39; N, ao.21. 

(a) The estm 1 30a-c were prepared in the following manner. 




(iS>-3-{4-[3-(Meth^-pheny]-aniino)-propyl]-phaiyl}-2-pyrrol-l-yl- 
propionic add methyl esta- (130a). Alkyne 120a (0.648 g, 1.739 mmol) was 
dissolved in MeOH (SO mL) and 20% Pd/C (0.050 g) was added. The mixture was 
hydrogenated at room temperature for 18 hr. Tbe mixture was filtered duiough 
20 celite and the solvent removed Purification by flash chromatoigraphy eiuting with 
hexanesrethyl acetate (6:1) gave 130a as an oil (0.439 g, 67%): 'h NMR (CDCI3, 
400 MHz) 5 7.20 (t, 7 = 8.0 Hz, 2 H), 7.05 (d, 7 = 7.6 Hz, 2 H), 6.92 (d, 7 = 8.0 
Hz, 2 H), 6.71 (t, 7 = 2.0 Hz, 2 H), 6.65 (t. 7 = 7.8 Hz, 3 H), 6.14 (t, 7 = 2.0 Hz, 2 
H), 4.73 (dd. 7 = 8.8 and 6.4 Hz. 1 H), 3.69 (s, 3 H), 3.41-3.20 (m, 2 H), 3.30 (t, 7 
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= 7.4 Hz. 2 H), 2.90 (s, 3 H), 2.59 (t, 7 * 7.6 Hz, 2 H), 1.86 (qn, 7 » 7.6 Hz. 2 H); 
CIMSw'z377(M + H)*. 

(5>3-{4-[3-(5-Methy]-2<phenyl-oxazol-4-yI>propyl)-phen^}-2-pyrrD]-l- 
}i-piDpionjc acid m^yl ester (130b). This compound was prepared fiom alkyne 
120b (0.249 g, 0.S86 mmol) following the general procedure described for 130a 
with the ^ception that die reaction was canied out in THP. The crude product 
was used for subsequent transformations; Ester 130b v/a& obtained as an oil 
(0.243, 96.8%); 'H NMR (CDCI3, 400 MHz) 5 7.91 (dd, 7 = 8.0 and 1.6 Hz, 2 H), 
7.37-7.32 (m, 3 J3), 6.99 (d, J = S.4 Hz, 2 H), 6.85 (d, J s 3.0 Hz, 2 H). 6.64 (t. / a 
2.0 Hz, 2 H), 6.07 (t, 2.0 Hz. 2 H), 4.65 (dd, 8.8 and 6.8 Hz, 1 H), 3.62 (s, 
3 H), 3-33-3.1 1 (m, 2 H), 2.54 (t, 7 s 7.6 Hz, 2 H), 2.41 (t, J = 7.6 Hz, 2 H), 2.19 
(s,3H), 1.89(qn, J»7.6Hz.2H):C]MSm/fe429(M + H)^ 

(iS)-3-{4-[3-(4-Phenyl-piperidin-l-yl)-propyl]-phenyl}-2-pyrrol-l-yl- 
propionic acid methyl ester (130c). This compound was prepared irom alkyne 
120c (0.408 g, 0.956 mmol) following the procedure described for 130a. The 
reac^on was carried out in THF. Puriflcation was achieved by chromatography 
eluting wifli 33-45% ethyl acetate in hexanes containing 1.0% EtaN to give 130c 
as an oil (0.262 g, 64%): 'H NMR (CDQa, 400 MHz) 8 7.24-7.10 (m, 5 H), 7.00 
(d, 7 = 8.0 Hz, 2 H). 6.85 (d. J= 8.0 Hz, 2 H). 6.65 (t, 7 = 2.0 Hz. 2 H), 6.08 (t, 7= 
2.0 Hz, 2 H), 4.66 (dd, 7= 8.8 and 6.4 Hz, 1 H), 3.62 (s, 3 H), 3.34-3.12 (m. 2 H), 
2.98 (d. 7 = 11 .6 Hz, 2 H), 2.52 (t, 7 = 7.6 Hz, 2 H), 2.42 (m, 1 H), 2.3 1 (t. 7 = 7.6 
Hz, 2 H), 1.99-1.93 (m, 2 H), 1.80-1.72 (m, 6 H); CIMS m/z 431 (M + H)*. 

(5)-3-{4-t3-(Methyl-pyridin-2-yl-amino)-piopyl]-phenyl)-2-pynol-l-yl- 
propionic acid methyl ester (1 30(0. 




130d 
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Alkene 128b (0.430 g, 1 . 145 mmol) was dissolved in TEIP (16 mL). 5% 
Pd/C (0.050 g) was added ahd the mixture was hydrogenated at room temp^tore 
for 24 hours. Additional catalyst (0.050 g) was added and the reaction was 
5 oondnued for another 24 hours. The catalyst was filtered off and the solvit 

removed to give ester 130d as a thidc oil (0.378 g, 87%): NMR (CDCia, 400 
MHz) 5 8.08-8.06 (m, 1 H), 7.36-7.3 1 (m, 1 H). 6.99 (d, 7 = 8.0 Hz, 2 H), 6.85 (d, 
/ » 8.0 Hz. 2 H). 6.64 (t, 7 = 2.0 Hz, 2 H). 6.43 (dd, 7 = 6.4 and 5.4 Hz, 1 H), 6.33 
(d, y = 8.8 Hz, 6.07 (t. / = 2.0 Hz, 2 H), 6.65 (dd, / = 8.8 and 6.8 Hz, 1 H), 3.62 (s, 
10 3 H), 3.45 (t, 7 = 7.4 Hz, 2 H), 3.33-3. 12 (m, 2 H). 2.94 (s, 3 H), 2.53 (t, 7 = 7.6 
Hz, 2 H). 1.81 (qn. 7 = 7.6 Hz. 2 H); CIMS m/i 378 (M + H)*. 

Example 52 

S)-2-Methyl-3-{4-[2-(5-methyI-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyi}-2- 
pyrral-l-yl-propionic acid methyl ester (134). 




134 



To a stirred solution of (S)-2-MethyI-3-{4-[2-(5-mediyl-2-phMyl-oxazol- 
4-yl)-cthoxy]-phenyl)-2-pynrol-l-yl-propionic acid methyl ester (333 g, 
7.5mmol) in 2-niethoxyBthanol (20 mL) and vnA&c (5 mL) was added Lithium 
Hydroxide (180 mg» 7.S mmol) The reaction was stirred at room temperature 
ovoni^t The reaction mixture was poured into vmisx and acidified with dilate 
Hydrodiloric acid. The reaction was extracted with ethyl acetate and the oiganic 
layer dried ( MgS04) and purified by chromatography. Recrystaliisation from 
ethyl ai^tate and hexane gave the product as white crystals. Yield = 1.3g,40% Mp 
I49.5°C-150.5*'C. 500 MHz 'HNIVIR (CDCb) 57.94 (m, 2H), 7.41 (m. 3H), 6.76 
(ra, 2H), 6.70 (d, 7s=9 Hz) 6.65 (d, 7 =9 Hz) 6.18 (m. 2H) 4.15 (t, 2H, 7= 6,8 Hz). 
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3.36 (d, IH, 7«13.9) 3.29 (d. IH 7=13.9) 2.96 (t, 2H/=6.8Hz) , 2.36 (s. 3H), 1.62 
(8, 3H); MS m/fe 431 (M+1), 429 (M-1) Anal. Calc'd for C26H26N204 C, 72.54: 
H 6.09; N 6.51 found: C. 72.17; H,6.15; N 6.50 

5 (S>2-Methy]-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 
pyrrol-l-yl-propionic acid methyl ester was prepated in the following manner. 

(a) (S)-2-Methyl-3-{ 4-[2-(5-methyl-2-phenyl-oxazoJ-4-yl)-ethoxy)- 
phenyl}-2-pyrrol-l-yl-propionic acid metb)1 ester (133). 




133 



To a stirred solution of of (S)-3-(4-Hydroxy-phenyl)-2-methyl-2-pyrrol-l- 
yl-propionic acid methyl ester described in example 1 (2.44g, 9.4mmol) in 

15 anhydrous THF (25niL) was added triphenyl phosphine (2.47g. 9.4mmol) and 2- 

(5-methyl-2-phenyloxa2ol-4-yl) ethanol (1.9Ug. 9.4mmol). A solution of DIAD 
(LSSmL, 9.4mmol) in anhydrous THF (lOmL) was added dropwise and the 
reaction mixture stirred at room temperature for 48hr. The solvent was then 
lemoved undw reduced pressure to give a yellow oil. The reaction mixture was 

20 purified by chromatography eluting with 1:10 to 1:1 EtOAc: Hexane. To ^ve the 
desired ester as an opaque oil (3.33g, 80%). MS m/z 445 (M+1). 

(b) (S)-3-(4-Hydroxy-phenyl)-2-methyl-2-pyrrol-l-yl-propionic add 
methyl ester (132). 

Me 
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To a stirred, cooled (O'^C) solution of methanol (20niL) was added 
dropwise thionyl chloride (2.06inU 28.2inmol) and the reaction stirred for 5 
minutes* a-methyl-L-tyrosine (5g, 2S.6mmol) was added and die reaction mixture 
wanned to room temperature. Hie reaction was then heated at reflux for 6 hours 
and cooled to room temperature. The solvent was removed in vacuo. ,The crude 
methyl ester was dissolved in water (50niL) acetic acid (50mL) and sodium 
acetate (3.36g» 40.9mmol), 2,5 dimethoxy tetrahyrdroiuran (5.29mL, 40.9nmiol) 
added. Hie reaction mixture was heated at 90^C for 15 minutes, poured into water 
(20QmL) and extracted with ethyl acetate (3xl00mL)« The organic layer was dried 
over MgS04 and the solvent was r^oved under reduced pressure. The residue 
was purified by chromatography (using ethyl ac^te hexanes 1 ;10 to 1: 1) to give 
the desired pyrrole (5.38g, 81% g) as a clear oil. 500 MHz 'NMR (CDCI3) S 6.71 
(m. 2H), 6.63 (d, 2H J = 8.4Hz), 6.57 (d, 2H M 8.4H2), 6.17 (m, 2H) 3.34 (s, 
3H), 3.36 (d, IH, J = 13.9,) 3.25 (d, IH, J = 13,9) 1.6 (s, 3H); MS m/z 258 (M-1), 

Example 53 

3-{5-[2-(5-'Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-indoM-yl)-propionic 
acid (140). 




140 
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A mixture of 4-{5-[2-(5-Methyl-2-i)henyl-oxa2ol-4-yI)-ethoxy]-indol-l- 
yl}-propionic acid methyl ester (136, 0.81 g, 2,00 mmol) and liOH (240 mg, lO.Q 
mmol) in DME (16 mL) and water (4 mL) was stirred at room temperature 
ovOTiight. Hie reaction was diluted with water, acidified with 2N HG, extracted 
with ethyl acetajte, dried over MgSO<, and concentrated tinder reduced pi«S8ure. 
The solid was recrystallized fiom EtOAc/heXanes to yidd the desired prqpionic 
acid (560 mg, 72%). 400 MHz 'H NMR (DMSO-d^) 5 7.86 (m, 2HX 7.43 (m, 
3H), 7.3 1 (d. IH. /= 8.8 Hz). 7.23 (d. Ift J = 2.9 Hz), 7.01 (d, IH, / = 2.4 Hz), 
6.71 (dd, IH, /= 8.8, 2.4 Hz), 6.24 (d, IH. /= 2.9 Hz), 4.28 (t, 2H. 7= 6.8 Hz), 
4.14 (t. 2H, /= 6.6 Hz), 2,88 (t, 2H, /= 6.6 Hz). 2.65 (t. 2H, J = 6.8 Hz). 2.32 (s, 
3H). MSm/%391 CM<«-1). 

4-{ S-[2-(S'-M^y]-2-phenyl-oxazoI-4-yl)-ethoxy]-indol-I -y] }-propionic 
add methyl ester was prepared in the following manner. 



(a) 4-{5-[2-(5-Methyl-2-phenyl-oxazd[-4-yl)-ethoxy}-indol-l-yl}- 
propionic acid methyl ester (139). 



-OMe 




N 



0" 

> Me 



. Q 




139 



A mixture of 3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indcd-l- 
yl}-propionic acid methyl e$t»- (0.88g. 2.18 mmol) and LiOH (260 mg, 10.9 
mmol) in 2-meAoxy^hanoI (16 mL) and water (4 mL) was stirred at room 
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tempraature overnight The reaction was diluted with water, acidified with 2N 
HCl, extracted with ethyl acetate, dried ovo-MgSO,, and concentrated under 
reduced pressure. The solid was rscrystallized fiom EtOAc/hexanes to yield the 
desired propionic acid (400 mg, 47%). 400 MHz *H NMR (DMSO-d^) S 7.86 (m, 
5 2H), 7.43 (m, 3H). 7. 16 (d. IH, 7 = 3.2 Hz), 6.99 (m. 2H). 6.50 (d, IH, 7=73 
Hz), 6.30 (d. IH, 7 a 2.7 Hz), 4.29 (t. 2H, 7 * 6.8 Hz), 4.24 (t. 2H, 7 = 6.4 Hz), 
2.94 (t, 2H, 7 s 6.4 Hx), 2.65 (t, 2H, 7 = 6.8 Hz), 2.35 (s, 3H). MS m/z 391 



A mixture of 3-(4-Hydn>xy-indoI-l-yl)-prapionic acid m^yl ester (0.56g, 
2.55 nimol), cesium carbonate (I.66g, 5.U mmol) and to]uene-4-8ulfonic acid 2- 
(5-methyl-2-pheny]-oxazoI-4-yI)-ediyl ester (1.63g, 4.57 mmol) in DMF C25 naL) 
was heated to 50°C overnight The reaction was diluted with water, acidified with 
2N Ha, extracted with ethyl acetate, dried over MgSO,, and concentrated under 
reduced pressure. . The crude oil was chromatographed duting with 20%-25% 
EtOAc (with 20% HOAc) in hexanes to yield the desired proi»onic acid (0.88g. 
85%). 400 MHz 'H NMR (DMSO^) 5 7.86 (m. 2H), 7.44 (m, 3H), 7.14 (d, IH, 
J- 3.2 Hz), 6.99 (m, 2H), 6.50 (dd, IH, 7* 7.1, 1.0 Hz), 6.30 (d, 7 = 3.2 Hz), 4.33 
(t. 2H. 7= 6.8 Hz), 4.24 (t, 2H, 7= 6.4 Hz), 3.49 (s. 3H). 2.94 (t, 2H, 7 = 6.4 Hz), 
2.74 (t, 2H, 7 = 6.8 Hz), 2.35 (s. 3H). MS 405 (M+1). 



(M-fl). 



(b) 3-(4-Hydroxy-indol-l-yl)-propionic acid methyl ester (138) 




138 



(c) 3-(4-BCTzyloxy-indoI-l-yl)-propionic acid methyl cst« (137). 
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A mixture of 3-(4-BenzyloxyMndol-l-yl)-propionic acid methyl ester 
5 (1 .52g. 4.9 1 mmol) and 20% Pd/C (160mg) in methanol (25 mL) and THF (25 

mL) was stirred under an H2 atmosphere for 3 days. The reaction was filtered and 
concentrated to yield the crude deprotected product. MS m/z 220 (M+1). 

(d) 3-(4-Benzyloxy-indoH-yl)-piopionic acid (136). 




136 



A solution of 4-Ben2yloxyindole (L61g, 7,21 mmol) and 
potassium hydroxide (2.02g, 36.1 mmol) in DMSO (12 mL) was stirred at room 

15 temperature for 1.5 hours. Ethyl 3-bromopropionate (1.1 1 mL, 8.65 mmol) was 

added and the mixture stirred overnight. TTie reaction was diluted with water» 
acidified with 2N HO, extracted with ethyl acetate, dried over MgSOs, and 
concentrated under reduced pressure. The crude oil was chromatographed eluting 
with 25%-30% EtOAc (with 20% HOAc) in hexanes to yield the desired 

20 propionic acid (1.65g, 77%)- 400 MHz NMR (DMSO-dls) 5 7,44 (m, 2H), 7.35 
(m, 2H). 7.27 (m. IH), 7.18 (d, IH, 3 = 3.2 Hz), 7.04 (d, IH, J = 8.3 Hz), 6.97 (m. 
IH), 6.55 (d. IH. / = 7.3 Hz), 6.39 (m. IH), 5.16 (s, 2H), 4,30 (t, 2H, 3 = 6.8 Hz), 
2.67 (t, 2H, / = 6.8 Hz). MS m/z 296 (M+1). 
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(e) ToIuene5-4-sulfonic add 2-(5-methyl-2-phenyI-ox8zoI-4-yl)-ethyl 
ester (135). 



A solution of 2-(5-Methyl-2-phenyloxa2ol-4-yl)-ethanol (2g, 9.84 mmol). 
/>-toIuenesulfonyl chloride (2.25g, 11. 8 nunol) and DMAP (10 mg) in 
dichloroinettaane (40 mL) was cooled to 0^. Itiethylaniine (2.75 mL, 19.7 
nunol) WW added dropwise. The reaction was stinred at 0°C for 3 houn. then 
warmed to room temperature overnight Hie solution was cooled to O^C, diluted 
with water (25 mL) and neutralized widi IN HQ. The mixture was extracted with 
dichloromediane, washed with saturated NaHCQsand brine, dried with MgS04, 
and concentrated to yield a brown solid in near quantitative yield. 400 MHz 'H 
NMR (DMSO^) 8 6.83 (m. 2H). 6.66 (m. 4H). 6.1 1 (m, 2H), 4.65 (dd. IH, J = 
8.8, 6.6 Hz), 3.66 (s. 3H), 3.30 (dd, IH, J » 13.9, 6.6 Hz). 3.15 (dd. IH, / = 1 3.9, 
8.8Hz). MSm/z 246(M-(-l). 

Example 53a 

4-{5-[2-(5-MethyI-2-phenyl-oxazol-4-yl)-ethoxy]-jndol-l-yl)-propionic 
acid (140a). 




135 




140a 
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Prepared as in Example 53 from the corresponding 3-(5-Benzyiloxy-indol- 
l-yl)-piopionic acid. Hius, a mixture of 3-{5-[2-(5-Methyl-2-phenyl-oxazol-4- 
yl>edioxy]-indoM-yl}-i)ropionic add njethyl ester (0.81g, 2.00 mmol) and UOH 
(240 njg, 10.0 mmol) in 2-methoxyetbanol (16 mL) and water (4 mL) was stiired 
S at room tempnature overnight. The reaction was diluted widi water, acidiiied widi 
2N HQ, extracted with ethyl acetate, dried over MgSOg, and concratrated under 
reduced pressure. The soh'd was recrystallized from BtOAc/hexanes to yield the 
desired propionic acid (560 mg, 72%). 400 MHz NMR (DMSO-^j) 5 7.86 (m, 
2H), 7.43 (m, 3H), 73 1 (d, IH, / = 8.8 Hz). 7.23 (d, IH, J = 2.9 Hz), 7.01 (d, IH, 
10 J= 2.4 Hz), 6.71 (dd, IH, 7 = 8.8. 2.4 Hz). 6.24 (d. IH. 7 = 2.9 Hz). 4.28 (t, 2H. J 

= 6.8 Hz), 4, 14 (t. 2H. /= 6.6 Hz). 2.88 (t, 2H, J = 6.6 Hz). 2.65 (t, 2H, 7 = 6.8 
Hz), 2.32 (s, 3H). MS m/z 391 (M+l). 

4-{5-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl}-propionic 
15 acid (139a). A mixture of 3-(5-Hydroxy-indoI-l -yl)-propiomc acid methyl ester 
(1.14g. 5.20 mmol), cesium carbonate (3.39g, 10.4 mmol) and toluene-4-snIfonic 
acid 2-(5-methyl-2-phenyl-oxazol-4-yI)-ethyI ester (3.27g. 9.14 mmol) in DMF 
(50 mL) was heated to 50°C overnight. The reaction was diluted with water, 
acidified with 2N HCl, extracted with ethyl acetate, dried over MgSO«, and 

20 concentrated under reduced pressure. . The crude oil was chromatographed 

eluting with 25%-30% EtOAc (with 20% HOAc) in hexanes to yield the desired 
propionic acid (O.Slg, 39%). 400 MHz 'h NMR (DMSO-de) 6 7.86 (, m, 2H), 
7.44 (m, 3H), 7.31 (d, IH, 9.0 Hz), 7.21 (d. IH, 2.9 Hz), 7.01 (d, IH. 2.2 Hz), 6.71 
(dd, IH. 9.0, 2.2 Hz), 6.24 (m, IH), 4.32 (t, 2H, 7 = 6.8 Hz), 4.14 (t. 2H, 7* 6.8 

25 Hz). 3.50 (s. 3H), 2.88 (t. 2H. 7 = 6.8 Hz), 2.75 (t. 2H,'7 = 6.8 Hz), 2.32 (s. 3H). 

MS m/z 405 (M-f 1). 

3-(5-Hydroxy-indol-l-yl)^ropionic acid methyl ester (138a). A mixture 
of 3-(5-Benzyloxy-indol-l-yl)-pK)pionic add methyl ester (2.38g. 7.69 mmol) 
30 and 20% Pd/C (145mg) in methanol (25 mL) and THF (25 mL) was stiired under 
an H2 atmosphere for 18 hours. The reaction was filtraed and concentrated to 
yidd the deprotected product in near quantitative yield. 400 MHz *H NMR 
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(DMSO-ife) 5 7. 19 (d. IH. / = 8,8 Hz). 7. 15 (d, IH, 7 = 2.6 Hz), 6.78 (IH. d, J « 
2.6 Hz), 6.58 (dd, IH, / = 8.8, 2.4 Hz), 6. 15 (d, IH, J = 2,4 Hz), 4.28 (t. 2H, J * 
6.8 Hz), 3.51 (s. 3H). 2.74 (t. 2H, 7= 6.8 Hz). MS ui/fe 220 CM+1). 

3-(5-Benzyloxy-indo]-l -yl)-iaDpionic acid methyl eslw (137a). TMS- 
diazometfaane (6.65 inL, 13.3 niiiioU2.0 M in h^anes) was added to a solution of 
3-(5-Benzyloxy^indol-l-yI)-proinonic acid (2.27g, 8.87 mmol) in toluene (72 mL) 
and methanol (18 mL). The reaction stined at room tnnperatnre for 30 minutes, 
quoioed with acetic add and concentrated. Hie desired ester as a brown oil was 
obtained in near quantitative yield. 400 MHz 'H NMR (DMSOd^) 5 7.41 (m. 
2H), 7.33 (m, 3H). 7.25 (m, 2H), 7.06 (d. IH, / = 2.4 HzX 6 80 (dd. IH. / « 9.0, 
2.4 Hz), 6.25 (d. IH, 7 » 2.4 Hz), 5.03 (s, 2H). 4.33 (t. 2H, / « 6.7Hz), 3.50 (8. 
3H), 2.75 (t. 2H. 7 « 6.7 Hz). MS m/fe 310 (M+1). 

3-(S-Benzy]oxy-indoI-l-yl>propiomc acid (I36a). A solution of 5- 
Benzyloxyindole (4g, 17.9 mmol) and potassium hydroxide (S.03g, 89.6 nunol) in 
DMSO (30 mL) was stirred at room temperature for 1.5 hours. Ethyl 3- 
bromopropionate (2.75 mL, 21.5 mmol) was added and the mixture stirred for 3 
hours. The reaction was diluted with water, acidified with 2N HCa, extracted with 
ethyl acetate, dried over MgSOs, and concentrated under reduced pressure. The 
crude oil was chromatographed eluding with 25%-30% EtOAc (with 20% HOAc). 
in hexanes to yield the desired propionic acid (2.56g, 49%). 400 MHz 'H NMR 
(DMSO-de) 8 7.40 (m, 2H), 7.33 (m, 3H), 7.25 (m, 2H). 7.06 (d, IH, 7 = 2.4 Hz). 
6,80 (dd, IH, 7 = 8.8, 2.4 Hz), 6.24 (dd, IH, 7 = 2.9. 0.7 Hz). 5.03 (s, 2H), 4.29 (t. 
2H, 7 = 6.7 Hz), 2.66 (t, 2H. 7 = 6.7 Hz). MS m/z 324 (M+1). 

Example 54 

(S)-2-(2-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-cthoxy]-ph«iyl}-l-pyrrol- 
l-yl-cthyl)-5-propyl-l,3,4-oxadiazole(147). 
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(S)-3-(4-t2-(5-MethyI-2-phenyl-oxazoM-yl)-ethoxy]-phenyl}-2-pyiTol-l- 
yl-propionic twid hydrazide (147, 2.95g, 6.85nimoJ) was dissolved in dioxane 
(2Qiiil) and trimetbyl orthobutyrate (?J9mL, 20.5imnol), and methane sulfonic 
acid (IOOmL. 1.37nainol) were added. The reaction mixture was heated at lOS^C 
for 15 minutes then poured into water and extracted with ethyl acetate (2xl00ml). 
The organic layra- was washed wiA sodium bicarbonate, brine and dried over 
MgS04. Hie solvent was removed under vacuum and the residual oil purified by 
chromatography using 1:10 to 1:1 ethyl acetate: hexane. (S)-2-(2-{4-[2-(5-Methyl- 
2-pheny]-oxazoI-4-yl)-ethoxy]-phenyl}-l-pym)l-l-yl-ethyl)-5-propyl-l,3*4- 
oxadiazole was isolated as a clear oil. Yield = 0.80g, 24% NMR (400MHz) 6 
(CDaa) 7.97 (2H, m). 7.41 (3H, m). 6.88 (2H dd. J=2.2, 5.85) 6.74 (2H, dd, 
Js=1.95, 6.59 Hz), 6.69 (2H, t, J=2.2Hz), 6.13 (2H, t, J=2.2Hz), 5.33 (IH, dd, J = 
6.83. 8.78Hz), 4.18 (2H, t, J=6.83), 3.52 (IH, dd. J=6.59, 14.16Hz. ). 3.45 (IH, 
dd, J = 8.78, 14.16Hz). 2.95 (2H, t, J=639Hz) 2.77 (ffi. m) 2.35 (3H. s), 1.76 
(2H, sex. J=7.32), 0.97 (3H, t, J=7.32), MS m/fe 483 (M+1). 

(S)-3-(4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pheoyl}-2-pyrrol-l- 
yl-propionic add hydrazide (146) was prepared iq the following manner. 



(a) (S)-3-(4-(2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxy]-phenyl }-2- 
pyrrol-l-yl-propionic add hydrazide (146). 
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O 




N2H 



146 



(S)-3-{4-r2-(5-Methy]-2-phenyI-oxa2»l-4-yl)-ethoxy]-phenyI}-2-pyrroM- 
yl-propionic add prepared as described in example 1 (5g, 12 mmol) was dissolved 
in THF (60niiL) and 4-metbyl moiphoUne (1.70n»L, 15.5 mmol) was added 
followed by isobutyl chloroformate (2.22ml^ 17.2nimol). The resulting 
suspaision was stirred for 30 minutes at 10»C and then fUtered into a cooled (O^'C) 
solution of hydrazine (1.88mL, 60mmol) in THF (40niL). After. stirring for 45 
minutes the mixture was poured into ethyl acetate and, washed with water, 
followed by a saturated solution of ammonium chloride and then brine. The 
organic layer was separated and dried over MgS04. Removal of the solvent und^ 
reduced pressure provided die desired monoacyl hydrazide as a clear oil used 
without further purification. 'H NMR (4OOMH2) 5 (CDCI3) 7.96 (2H, m). 7,40 
(3H. m). eiSS (2H d, Js=8.78) 6.73 (2H, dd, J=1.95, 6.59 Hz). 6.62 (2H, t, 
J=2.2Hz). 6.16 (2H, t, J=:2.2H2). 5.59 (IH. dd, J = 4.63. 10.49Hz). 4.16 (2H, t, 
J=6.59). 3.57 (IH, dd, J=4.63, 6.59. 14.4Hz, ), 3.15 (IH. dd, J s 14.40, 10.49H2). 
2.93 ( 2H, t, J=6.59Hz) 2.33 (3H. s) MS 43 1 (M+l). 

Example 55 

(S)-2-Ethyl-5-(2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}- 
l-pyno]-l-yl-ethyl)-l,3,4-oxadiazole(148) 



Me 




148 
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(S)-3-(4-[2-(5.Methyl-2-phenyl^xa2ol-4-yl)-ethoxy]--phenyl } -2-pyrroM - 
yl-propionic acid hydrazide (146, 2.89 6.72 mmol) was dissolved in dioxane 
(20 ml) and iriethyl propionate (4.06 mL, 20.2 mmol), and methane sulfonic acid 
(98 jJJU 1-34 mmol) were added. The reaction mixture was heated at lOS^'C for 15 
minutes then poured into water and extracted with ethyl acetate (2x100 mL). The 
organic layer was washed with sodium bicaitoaate, brine and dried over MgS04, 
The solvent was removed under vacuum and the residual oil purified by 
chromatography using 1: 10 to 1:1 ethyl acetate: hexane. 2-EthyI-5-(2-{4'[2«(5' 
methyl"2-phenylH3xazol-4-yl)-ethoxy]-phenyl}-l-pyntil-l-yl-ethyl)-I,^ 
oxadiazole was isolated as a clear oiL Yield = 0.82g, 26% scune of the oil was 
dissolved in ethyl ether and evaporated slowly to give clear crystals Yield » 58mg, 
m,p. 96.5-98°C, C28H28N403 required C7L78, H6.02, Nl 1.96 found C71.68. 
H6.IS.Nn.89. 73431x34 mw= 468.54 

Bcample 56 

(S>-2-{4-[2-(5-Methyl-2-phenyl-oxa2ol'4-yl)-ethoxy]-phOTyl}-l-pyrroI-l- 
yl-ethyl)-l«3»4-oxadiazole (149). 




149 



(S)-3-<4-[2-(5'Methyl-2-phenyl-oxazol-4-yI)-ethoxyl-phenyl}-2-pyrroH- 
yl-propionic acid hydrazide (146, 1.22g, 2.85mmol) was dissolved in dioxane 
(20nil) and trimetfayl orthofoninate (1.42mL, 8.56 mmol) and methane sulfonic 
acid ( 42, 0.57 mmol) added. The reaction mixture was heated at 105°C for IS 
minutes then poured into wat^ and extracted with ethyl acetate (2xl00ml)* The 
organic layer was washed with sodium bicarbonate, brine and dried over MgS04. 
The solvent was removed under vacuum and the residual oil purified by 
chromatography using 1:10 to 1:1 ethyl acetate: hexane, (S)-2-{4-[2-(5-MethyI-2- 
phenyl-oxazoI-4-yl)-ethoxy]-phenyl}-l-pyrrol-l-yi-ethyl)-l,3,4-oxadiazole was 
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isolated as a clear tacky oil. Yield =401ing. 32% 'H NMR (400MHz) 8 iCDCh) 
8.34 (IH, s), 7.96 (2H, m), 7.41 (3H. m), 6.88 (2H d, J=8.79) 6.73 (2H, m), 6.62 
(2H, t, J=2.2Hz). 6.16 (2H, t. J=2.2Hz), 5.42 (IH, dd, J « 6.83, 8.78 Hz), 4.18 
(2H, t, J=6^9), 3.57 (IH. dd, J«6.6, 13.9Hz, ), 3.15 (IH. dd. J * 8.54, 13.9Hz). 
5 2.95 ( 2H, t, j86.59Hz) 235 (3H, s) MS /n/2 43 1 (M-M) 

Example 57 

(S)-3-MethyI-5-(2-{4-t2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl )-KS)-pyiTol-l-yl-ethyl)-4H-I A4-triazole (15 1). 



(S>3-{4-[2-(5-MethyI-2-phenyI-oxazol-4-yl)-ethoxy]-phenyl}-2-pyrrol-l- 
yl-propionic acid N'-(l-Jinino-ethyl)-hydrazide (150, 0.860g, 1.82mmol) was 
suspended in para xylene (15m\) and heated to 120°C in a sealed tobe for 24h. Tbe 
piodact was isolated by chromatography 1:1 ethyl acetate:hexane to give the 
desired product as a white foam. Yield = 684mg, 76%.'H NMR (40QMHz) 5 
(CDQa) 7.96 (2H. m), 7.40 (3H, m). 6.87 (2H d, J=8.54) 6.77 (2H, t, J=1.95), 
6.1 1 (2H, d. J=8.54H2), 6.1 1 (2H. t. J=l .95Hz). 5.25 (IH. dd. J = 6.34, 9.27 Hz). 
4.16 (2H. t, J=6.83). 3.51 (IH. dd. J=6.1, 14.16Hz, ), 3.38 (IH. dd. J = 9.27. 
14.16Hz) 2.93 (2H, t. J*6.59Hz) 2.42 (3H, s) 2.34 (3H, s) MS 454 (M+1) 

(S)-3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl)-2-pynoH- 
yl-piopionic acid N -(l-imii}o-eaiyI)-hydrazide (150) was prepared in the 
following manner. 

(a) (S)-3-{4-t2-(5-Methyl-2-phenyl-oxazol-4-)1)-ethoxy]-phenyl)-2- 




10 



151 



pyrrol -1-yl-propionic acid N'-(l-imino-ethyl)-hydFazide (150) 
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150 . 



(S)-3-(4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl)-2-pyrrol-l- 
yl-propionic add hydrazide (146, 1.22 g, 2.83 mmol) was dissolved in THF 
(20ml) and cooled to 0°C. Ethyl acetimidate hydrochloride (420 mg, 3.40 mmol) 
and triethyl amine (513 ^L, 3.68 mmol) were added and the reaction mixture 
stirred at O^C for 1.5 hours foil wed by stirring at room temperature overnight The 
reaction mixtujre was purified by chromatography 1:20 to 1:4 methanol to 
dichloromethane The desired product was obtained as a pink solid. Yield s 
860mg, 64% *H NMR (400MHz) 6 (D6DMSO) 7.85 (2H, m), 7.42 (3H, m), 6.95 
(2H d, J=8.54), 6.90 (2H, t, J=8.30). 6.73 (4H. m). 5.85 (IH, m), 4.08 (2H. t, 
J=6.83), 3.1 1-2.93 (4H, m) 2.83 (2H. m) 2.43 (3H, s) MS wfe 472 (M+1) 

Example 58 

2-(3-Bromo-pyrrol-l-yl)-2-methyl-3-{4-[2-(5-meihyl-2-ph«jyl-oxa2ol-4- 
yl)-^oxy]-phenyl} -propionic acid (154) 




154 



(S)-2-(3-BrDmo-pyirol-l-yl)-2-methyl-3-{4-[2-<5-methyl-2-phenyl- 
oxazol-4-yl)-ethoxy]-phenyl}-propiomc acid methyl ester (153, 1.46g, 2.79mmol) 
was hydrolysed as described in {Hocedure A. The desired product was isolated by 
chromatography 1;1 ethyl acetate : hexane Yield = 0.633, 45% mp 158-159°C 'H 
NMR (400MHz) 5 (CDCis) 8.06 (2H, m), 7.46 (3H, m), 6.75-6.61 (6H, m), 6.15 
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(IH. m). 4.21 (2H, t, Ja6.1), 3.25 (2H, m) 3.05 (2H, t, J=6.1) 2.41 (3H, s), 1,58 
(3H.s)MS/»fe511(M+l). 

(S)-2-(3-Bromo-pynx>l-l-yl)-2-melhy]-3-{4-[2-(5-niethyI-2-phenyI- 
5 oxazo]-4-y])-ethoxy]-pheay] }-propiomc acid m^hyl ester (153) was prepared in 
the foUowing manner. 

(a) (S)-2-(3-Bromo-pyrrol-l-yi)-2-methyl-3-{4-[2-(5-methyl-2- 

phenyI-oxa2ol-4-yl)-ethoxy]-phenyl} -propionic acid methyl esta: 
10 (153). 




153 



. (S)-2-(3-Broino-pyrrol-l -yI)-3-(4-hydroxy-phenyl)-2-niethyl-pK>pionic 
15 add methyl ester (152, 4.01g, 11.8 mmol) was coupled as described in procedure 
B. The ester was isolated via chromatography 1:10 to 1:1 ethyl acetate:hBxanes as 
an oil Yield = 1.46g, 24% 'H NMR (4OOMH2) S (CDOa) 7.96 (2H, m), 7.40 (3H. 
m), 6.75-6.57 (6H» m), 6.15 (IH, m), 4.18 (2H. m), 3.73 (3H, s) 3.21 (2H. m). 
2.35 (3H. s), 1.54 (3H, s) MS m/z 525 (M-t-1). 

20 

(b) (S)-2-(3-Bromo-pyiTol-l -yl)-3-(4-hydroxy-phenyl)-2-methyl- 
propionic add methyl ester (152). 

O 




152 



wo 03/0185S3 



PCT/IB02/02843 



-199- 

(S)-3-(4-Hyclroxy-phenyl)-2-nvethyl-2-pyrrol-l-yl-propionic acid methyl 
ester (5.4g 20.8mmol) was dissolved in dichloromethane, (50mL) and cooled to - 
TS^C. N-Bromosuccinimide (4.08g, 22.9mraol) was added and the reaction 
wanned to room temperature and stirred for 3h. The solvent was removed in 
vacuo and the residue adsorbed onto silica gd. Chromatography using 1:10 to 1:1 
ethyl acetate;hexane gave the desired product as a gum. Yield = 6.44g. 91%, 'H 
Nm (400MHz) 6 (CDCh) 6.71-6.58 (6H, m). 6.16 (IH. m), 3.75 (3H, s) 3.31- 
3.18 (2H, m). 1.55 (3H, s) MS m/z 525 (M+1). 

3,3,3-Trifluoio-2- { 4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzyl ) - 
2-pyrrol-l-yl-propionic acid (159). 




3,3,3-Trifluoro-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzyl } - 
2-pynxjM-yl-propionic acid ethyl ester (158. 0.83g, 13,3mmol) was hydrolysed as 
described in procedure B, the product was recrystallised from hot ethyl acetate to 
give 2.03g, 3 1 % m.p. 201-203'C 'H NMR (400MHz) 5 (DeDMSO) 7.85 (2H, m), 
7.42 (3H, m), 7.71 •(2H, d J=8.78). 6.93 (2H. brs), 6.79 (2H. d, J=8.78). 6.06 (2H, 
t. J=2,19) 4.12 (2H. t, J=6.59). 3.74 (IH, d. J«14.39Hz). 3.62 (IH. d. J « 14.64) 
2.85 (2H, t. J=6.58Hz) 2.29 (3H. s) MS m/z 485 (M+l) 

3,3.3-Trifluoro-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-bBn2yl}- 
2-pynx>l-l-yl-prc^ionic acid ethyl ester (158) was prepared in the following 
manner.. 



(a) 3,3,3-Trifluoro-2-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)-ethoxy)- 
b«izyl}-2-pyrrol-l-yl-propionic acid ethyl ester (158) 
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o 




3,33-Trifluaro-2K4-hydroxy-benzyl)-2-pyrrol-l-y^ add ethyl 

ester (1S7» 4.92g, ISmmol) was coupled as described in procedure B. The product 
was purified using chromatography to give the desired product. Yield=6.83g, 88% 

NMR (400MHz) (CDCI3) 8,05 (2H, m). 7.44 (3H, m), 6.98 (2H, d J=8.54), 
6.81 (2Ii br s), 6.75 (2H, dd, J=2.19, 6.06), 6,23 (2H, t, J«2.19)4.22 (4H, m), 
3^67 (2H, 2d, J=14.39, Hz), 3.01 (2H, t, J=6 J8Hz) 2.38 (3H, s) 1.21 ( 3H. m) MS 
m/z513(M+l) 

(b) 3,3,3-Trifluoro-2-(4-hydroxy-beaizyl)-2-pyrrol-l-yl-propionic acid 
ethyl ester (157). 



o 




157 



2-(4-Benzyloxy-benzyl)-2-tert-butoxycarbonylainino-3,3,3-trifluoro- 
propionic acid ethyl ester (156, 10.72g) was dissolved in THF and Hydrogenated 
using Palladium on Carbon. The product 2-tert-Butoxycarbonylamino-3,3,3- 
trifluoro-2-(4-hydroxy-benzyl)-piopion]c acid ethyl ester (156a) was used ciude in 
the next step. 

Thionyl Chloride (3.46niL, 47.4minol) was added to methanol (lOOmL) at 
O^C. 2-tert-Butoxycarbonylamino-3,3,3-trifluoro-2-(4-hydroxy-benzyl)-propionic 
acid ethyl ester (8.94g, 23.7mmol) was added and the reaction mixture allowed to 
reach room temperature and stkred for 24h.. The solvent was removed in vacuo 
and the crude product 2-Amino-3,3,3-trifluoro-2-(4-hydroxy-benzyl)-propionic 
acid ethyl ester hydrochloride used directly in the next step. MS w/z 278 (M-f 1) 
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2"Aniino-33>3-trifluQro-2-(4-hydn)xy-b«rizyl)-propionic acid ethyl ester 
hydrochloride (lS6a. 7,13g, 22.7 mmol) was dissolved in water (40ml) and acetic, 
add (4binL). Sodium acetate (2.98g« 36.3mmol) and 2,5 dimethoxy 
tetrahydrofiiFan (4.7mL, 36.3 nunol) were added and the reaction mixture heated 
5 at PO^'C for 20minutes until no starting mat^ial was observed by mass spectrum 
analysis. The reaction mixture was poured into water, extracted with ethyl acetate 
and neutralized using sodium carbonate. The organic layer was dried MgS04 and 
the solvent removed in vacuo. The residue was purified by Chromatography 1:10 
to 1:1 ethyl acetate:hexane to give the desired product 3,3,3-Trifluoro-2-(4- 
10 hydn>xy-benzy])-2-pyrrol- 1 -yl-propionic acid ethyl ester as a white solid. Yield - 
4-95g, 66%, *H NMR (400MHz) (CDQa) 6,98 (2H, m), 6.83 (2H, hr s), 6.75 (2H, 
m). 6.24 (2H, t, J=2.44) 4,24 (2H, m), 3.70 (IH, d. J^14.64 Hz), 3.66 (IH, d. 
J=14.64) 1.21 ( 3H, t, J=7.32) MS m/z 328 (M+1) 

15 (c) 2-(4-Ben2yloxy-benzyl)-2-tert-butoxycarbonylamino-3,3,3- 

trifluoro-propionic acid ethyl ester (156). 




156 



20 Magnesium turnings (2.82g, 0.16mol) in toluene (5ml) was stirred at room 

temperature. 4-Benzyloxy benzyl chloride (11.3g, 48.5mmol) in THF (100ml) was 
added dropwise with careful control of the Orignard formation. Once all the 
chloride had been added the reaction was stimed until no more color change was 
observed. Tlie Grignard reagent was transfeired via cannular to a solution of 2- 

25 tert-Butoxycarb(xiylimino-3,3,3-trifluoro*propionic add ethyl ester (155, 

29.4mmol) in THP (SOml) at -78^C. The reaction was then wanned to 0**C and 
stirred for lOminutes. This was quenched with saturated aqueous anmionium 
chloride and the product extracted with ethyl acetate. The organic layer was dried 
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MgS04 and the solvent removed in vacuo. The desired product was isolated using 
chromatography 1:10 to 1:1 ethyl acetate:hexane. 2-(4-Benzy]oxy"benzyl)-2-tert- 
butoxycaiix)nylam]no-3»3,3-trifluon>-propionic acid ethyl ester was obtained as a 
white solid. Yield =r 10,72g. 78% (3 steps) 'H NMR (400MHz) (CDQa) 7.43-7.32 
5 (5H. mX 7.1 1 (2H. d. J=8.78). 6.87 (2H. d. J=8.78). 5.52 (IH br s), 5.02 (2H, s), 
4.30 (2H, m), 3.70 (2H, d, J=13.9Hz), 1 .46, (9H, s), 1.33 (3H, t, 1=7.32) MS m/z 
466 (M-l) 

(d) 2-tert-Butoxycarbonylimino-3,33-trifluon>-propionic acid ethyl 
10 . ester (155), 




Ethyl 3^,3 trifluoropyravate (5g, 29«4nimol) was dissolved in 
15 dichloromethane and t-Butyl carbamate added .(3.44g» 29.4nunol). TTie reaction 
mixture was stiired at room temperature for I6h. The solvent was removed under 
vacuum to give a white solid. The solid was dissolved in ether (50mL) and 
trifluoroacetic anhydride C4.57ml^ 32.34mmol) was added dropwise over 30 
minutes with vigorous stirring. After stirring for an additional 30 minutes Pyridine 
20 (5.23mLi 64.7mmol) was added dropwise and the reaction stirred for an additional 
2h. Hexane (100ml) was added and the reaction filtered rapidly after cooling to - 
TS^C. The isolated product 2-teit-Butoxycarbonylinuno-3,3>3-triflQOT(>-pio|>ionic 
add etbyl ester was stored under vacuum and used without further purification. *H 
NMR (400MHz) (CDQs) 4.30 (2H, q, J-132), 1.57, (9H, s), 1.37 (3H, t, J=7.32) 
25 MSm/i269(M) 



2-(4-Benzyloxy-indoI-l-yl)-propiomc acid (160). 
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160 



Prepared as in Example 53 using methyl 2-bromopropionate. Mp 143'*C- 
5 146*C. CaEIN: CALCT): C. 73.20; H. 5.80; N, 4.74; FOUND: C. 72.95; H, 5.86: 
N,4.62 

3-(l-{4-[3-(5-Methyl-2-phenyl-oxazbl-4-yI)-propyl]-benz^}-lH-pyrrol-2- 
yl)-propioiuc acid (165). 



10 




A mixture of 3-(l-{4-[3-(5-Methyl-2-pllenyl-oxa2ol-4-yl)-p^opyll- 
betlzy] }-lH-pym>l-2-yl)-propionic acid methyl ester (164, 0.44g, 1.48 mmol) and 

15 Litfainm bydroxide (175 mg, 7.39 mmdl) in 2-methoxyediano] (12 mL) and water 
(3 mL) was stirred at room temperature overnight. The reaction was diluted with 
water, acidified, extracted with ethyl acetate, dried over MgS04, and concentrated 
under reduced pressure. The crude solid was recrystallized from EtOAc/hexanes 
to yield the desired acid. 400 MHz IH NMR (DMSO-d6) 6 7.84 (m, 2H), 7.43 

20 (m. 3H), 7.1 1 (d, 2H, J = 8.1 Hz). 6.88 (d. 2H. / = 8.1 Hz). 6.67 (m, IH). 5.88 (m, 
IH), 5.75 (dd, IH. 7== 3.4, 2.7 Hz), 5.00 (s, 2H). 2.55 (m, 4H), 2.38 (m, 4H), 2-23 
(s, 3H), 1.82 (m, 2H). mp 139-141. 



wo 03/018553 



PCT/IB02/02843 



-204- 

3-(l-{4-[3-(5-Methyl-2-phenyl-oxazoI-4-yl)-propyl]-benzyl}-lH-pyTO^ 
yl)-prop]onic acid m^yl ester (164) was prepared in the following manner. 

(a) 3-(l-{4-[3-(5-Methyl-2-phenyI-oxazol-4-yl)-ppc>pyl]-ben2yl)-lH- 
5 pyrrol-2-y])-propionic acid methyl ester (1 64). 

A mixture of 3«(l-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propy]]- 
benzyl]-lH-pyrrol-2-yl)-acry]ic acid methyl ester (163, 0.47g, 1.07 mmol) and 
10% Pd/C (59 mg) in methanol (40 mL) and THF (10 mL) was stinred under an 
10 H2 atmosphere for 17 hours. The reaction was filtered and concentrated to yield 
the desired product 

(b) 3-(l -{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-benzyl }- IH- 
pyrrol-2-yl>-acrylic acid methyl ester (163). 

15 

Sodium, hydride (60%, 8S mg, 2. 10 mmol) was added to a solution of 3- 
(lH-Pyrrol-2-yl>acrylic acid methyl ester (162, 265 mg, 1.75 mmol) in 
dimethylformamide (IS mL) and the mixture was stirred at room temperature for 
15 minutes. 4-[3-(4-Chloromethyl-pheny])-propyl]-5-methyl-2-pheny!-oxazole 
20 (161, 1.14g, 3.50 mmol) was added and the reaction heated to 60^C overnight. 

The reaction was diluted with water, acidified, extracted with ethyl acetate, dried 
over MgSOs, and concentrated under reduced pressure. A mixture of the product 
and starting material was taken on to the next step. 

25 (c) 3-(lH-Pyrrol-2-yl>acrylic acid methyl ester (162).. 

A solution of pyrrole-2-carboxaldehyde (2.5g, 26.3 mmol) and methyl 
(triphenylphosphoranylidine)-acetate (9.23g, 27.6 mmol) in toluene (250 mL) was 
heated to 45^C overnight. The reaction was concentrated under reduced pressure. 
30 Hie crude oil was chromatograpbed eluting with 20%-30% EtOAc in bexanes to 
yield tiie desired product (2.70g, 68%). 
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(d) 4-IH4<Moromethyl-phenyl)-propyl]-5-methyl-2-ph«iyl-oxazole 
(161). 

A solution of {4-[3-(5-Mett»yl-2-phenyI-oxazol-4-yl)-propyl)-pheiiyl}- 
5 methanol (2.0g, 6.51 mraol) in dichlwometfaane (25 mL) was cooled to 0°C. 

Methanesulfany! chloride (550J4L, 7.16 mmol) and triethylaniine (1.81 mL, 13.0 
mmol) were added and the mixture wanned to room temperature overnight. The 
reaction was diluted with saturated NH4CI solution, extracted with CH2CI2, 
washed with brine, dried over MgS04, and concentrated undo: reduced pressure to 
10 yield the desired product. 

Example 62 

(l-[2-(5-Methyl-2-phenyl-oxazo]-4-yl)-ethyl]-IH-indoI-5-yloxy)-phenyl- 
aoetic acid (169). 




15 

A mixture of { l-[2r(5-Metfiyl-2-phcnyl-oxazol-4-yl)-ethyl]-lH-indol-5- 
yloxyl-phemyl-acetic acid methyl ester (168, 1 .44g, 3.09 nomol) and LiOH (370 
mg, 15.4 mmol) in 2-niethoxye(hanol (24 mL) and water (6 mL) was stiired at 

20 room tenqwrature overnight The reaction was diluted with water, acidified with 
2N HQ, extracted with ethyl acetate, dried over MgS04, and concratrated under 
reduced pressure. The crude oil was chromatograi^ed eluting with 30% BtOAc 
(with 20% HOAc) in hexanes. The resultmg solid was reciystaUized from 
EtOAc/hexanes to yield the desired add (140 mg). 400 MHz IH NMR (DMSO- 

25 d6) 5 7.88 (m, 2H), 7.49 (m, 5H), 7.35 (m, 3H), 7.26 (d, IH, J = 9.0 Hz). 7.17 (d, 
IH, 7 » 2.9 Hz). 7.00 (d. IH. / = 2.4 Hz), 6.77 (dd. IH, J = 9.0. 2.4 Hz), 6.25 (d. 
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IH. J = 2.9 Hz), 5.68 (s, IH), 4.34 (t, 2H, J = 6.6 Hz), 2.87 (t. 2H, / = 6US Hz). 
1.87 (s,3H). mp 176-178. 

{ 1 "[2-(5-Methyl-2-phMyl<)xa2oI-4-yl)-ethyl]-lH-indol-5-yloxy}-phcnyl- 
acetic acid methyl ester (168) was prepared in the following manner. 

(a) { l-[2-(5-Methyl.2.phenylK>xazol-4-yl)-ethyl3-lH-indol-5-yloxy)^ 
phenyl-acetic acid methyl est^ (168). 

A mixture of 1 -[2-(5-Methyl-2-phrayl-oxazol-4-yl)-ethyl]-lH-indol-S-ol 
(167. 1.16g, 3.64 mmolX cesium cartsonate (2J7g, 7.29 nrniol) and methyl ot- 
bromophenylacetate (1 .15 mL^ 7.29 mmol) in DMP (35 mL) was heated to 55'*C 
overnight Hie reaction was diluted with water, acidified with 2N HCl, extracted 
wi A ethyl acetate, dried over MgSOs« and concentrated tinder reduced pressure. . 
The erode oil was chromatographed eluting with lS%-25% EtOAc (with 20% 
HO Ac) in hexanes to yield the desired product (1.44g, 85%). 

(b) l-[2-(5^Methyl-2-phenyl-oxa2ol-4-yl)-ethyl]-lH-indo!-5-ol (167). 

A mixture of 3-(5-Ben2yloxy-indol-l-yl)-propionic acid methyl ester (166, 
1.93g, 4.72 mmol) and 20% Pd/C (360 mg) in ethanol (40 mL) and TEDP (10 mL) 
was stirred under an H2 atmosphere for 1 8 hours. The reaction was filt^ed and 
concentrated. Purified by chromatography to yield the deprotected product in near 
quantitative yield. 

(c) 5-Bcnzyloxy-l-[2-(5-methyl-2-phenyl-oxa2oI-4-yI)-ethyl]-lH- 
indole (166). 

5-BenzyIoxyindole (2,0 g, 8.96 mmol) was dissolved in 
dimethylformamide (90 mL) and 60% sodium hydride (540 mg, 13.4 mmol) was 
added. Toluene-4-sulfonic acid 2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl ester 
(600 ^ 5.37 mmol) was added. The reaction was stirred at room temperature 
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10 



15 



overnight. Hie reaction was diluted mtii water, acidified, extracted with ethyl 
acetate, dried over MgSOs, and concentrated under reduced pressure. Purified 
using duomatography. Yield 1.93 g (60%). 

Example 63 

2-(l-MethyMH-indol-3-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4^yl)- 
etilioxy]4>h«iyl}-prqpionic acid (173) 



2-(l-Methyl-lH-indol-3-yl)-3-{4-[2-(5-inethyl-2-phenyl-axazol-4-yl)- 
ethoxy]-pbenyl}-propionic add methyl ester (172, 250 mg, O.Sl nunol) was 
dissolved in 2-methoxyethanol (4 mL) and H3O (ImL). UOH monohydrate (60 
mg, 2.53 nunol) was added in one portion and the suspension stirred overnight. 
The reaction was dDuted wifli water, extracted with ethyl acetate, dried over 
Mg^04, and concentrated under reduced pressure to yield the desired product 
Near quantitative yield. 400 MHz IH NMR (PMSO-dS) 5 7.85 (m, 2H), 7.58 (d, 
IH, J = 7.8 Hz). 7.44 (nti. 3H), 7.32 (t, IH, J = 6.6 Hz), 7.17 (s, IH), 7.08 (m. 3H). 
6.96 (m, IH), 6.75 (dd, 2H, J = 8.5, 6.6 Hz), 4.10 (m, 2H), 3.97 (m, IH), 3.67 (s, 
3H), 2.95 (m, 2H). 2.84 (t. 2H, /= 6.3 Hz). 2.29 (s, 3H). MS m/z 481 (M+1). 

2-(l-MethyI-lH-indol-3-yl)-3-{4-[2-(5-inethyl-2-phenyl-oxazoI-4-yl)- 
ethoxy]-phenyl}-propionic acid methyl ester (172) was prepared in the following 
manner. 




173 



25 



(a) 



2-(l-Methyl-lH-indoI-3-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-ethoxy]-pbenyl}-propionic acid methyl ester (172). 
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A solution of (l-Methyl-lH-indol-3-yl).acetic add methyl ester (171. 450 
mg, 2.21 mmol) in tetrahydrofunm (14 inL) was cooled to O^C Lithium 
bis(trimetbyl$ilyl)amide (LO M in THF, 2,32 mL, 2.32 mmol) was added and the 
mixture stirred at O^C for 1 hour. A solution of 4-[2-(4-ChlorometfayI-pheiioxy)- 
5 ethyl]-5-methyl-2-phenyI-oxa2ole (835 mg, 2*55 mmol) in THF (4 mL) was added 
and the reaction wanned to room temperanire and stirred for 6 hours. The 
reaction was diluted with water, extracted with ethyl acetate, dried ov^ MgSOs» 
and concentrated under reduced pressure. The crude oil was chromatographed 
eluting with 15%-20% EtOAc (with 20% HOAc) in hexanes to yield the desired 
10 product (250mg, 23%). 

(b) 4-[2-(4-Chloromethyl-phenoxy)-ethyl]-5-methyl-2-phenyl-oxazole 
(171). 

15 A solution of {4-[2-(5-MethyI-2-phenyl-oxazoI-4-yl)-ethoxy]-phenyl } - 

methanol (170, 2.0g, 6A6 mmol) in dichloromethane (25 mL) was cooled to O^C. 
Methanesulfanyl chloride (550|jJU 7.16 mmol) and triethylamine (1,80 mL, 12.9 
mmol) were added and the mixture warmed to room temperature overnight. The 
reaction was diluted with saturated NH4CI solution, extracted with CH2CI2, 

20 washed with brine, dried over MgS04, and concentrated under reduced pressure to 
yield the desired product. 

(c) (l-Methyl-lH-indol-3-yl)-acetic acid methyl ester (170). 

25 TMS-diazomethane (7.93 mL, 15,9 mmol, 2.0 M in hexanes) was added to 

a solution of l-methyl-3-indoleacetic add (2,0g, 10.6 mmol) in toluene (80 mL) 
and methanol (20 mL). The reaction stirred at room temp^ture for 30 minutes, 
quenced with acetic acid and concentrated. The desired ester was obtained in near 
quantitative yields 



wo 03/018553 



-209- 



PCTyiB02/02843 



3-(4-(3-(5-MediyI-2-phenyI-oxa20l-4-yl)-propoxy]-indol-l-yl)-propionic 
add (174). 



Pr^ared as described for Example 53 using 4-(3-Broino-propyl)-5- 
inethyl-2-phenyI-oxazole. m.p. 133-134, CHN (theor): 71.27% C, 5.98% H. 
6.93% N, Found; 71.19% C, 5.92% H. 6.93% N. 

PXaipptefeS 

2-(4-(2-(5-MBthyl-2-phenyl-oxazol-4-y]}<ethoxy]-indol- 1 -yl)-propioiiic 
acid (175). 



Prepared as described for Example S3 using methyl 2-bromoproptonate. 
Mp 157°C-159''C, CHN (theor.): 70.75% C, 5.68% H, 7.17% N. Found: 70.82% 
C, 5.74% H, 7.13% N. 

Example 67 



3-(4-[2-(2-Trifluoroniethyl-phenyl)-ethoxy]-indol-l-yl)-pix)pionicacid 

(176) 




174 




175 
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176 



Prepared as described for Example 53 exc^t the alkylation on the indole 
oxygen was completed in the following manner. 3''(4-Hydroxy-indol-l-yl)- 
propionic acid methyl estw (1.73g, 7.89 mmol), triphenylphosphine (2.07g, 7.89 
mmol), and 2-(2-Triflnoromethyl-phenyl>ethanol (1^ mL, 7.89 mmol) were 
dissolved in tetrahydrofuran (35 mL). Diethyl azodicarboxylate (1.28 mL in 5 mL 
THF, 7,89 mmol) was added dropwise and the reaction stirred at room 
temperature overnight The mixture was concentrated and purified by 
chromatography. Yield « 290 rog, 10%. m.p.=126-129, THEORY: 63.66% C, 
4.81%H, 3.71%N. ACTUAL: 63.68% C. 4.97% H. 3.71% N. 

pxamole 67 

(4-t3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propoxy3-indoM-yl>aceticacid 
15 (1775. 




5 



10 



20 



Prepan^ from 4-(3-Bromo-propyl)-5-methyl-2-phenyl-oxazole as 
described in Examople 69. CHN: THEORY: 70.75% C. 5.68% H, 7.17% N. 
ACTUAL: 69.37% C, 5.59% H. 6.82% N. MS nt/z 391 (M+1). 
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Example 6^ 

4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl}-aceticacid 

(178). 




4-BenzyloxyindoIe (1.0 g. 4.48 mtnol) was dissolved in 
dimctbylfonnainjde (45 mL) and 60% sodium hydride 180 mg, 4.48 mmol) was 
added. Ethyl bromoacetate (600 |iL, 5.37 mmol) was added. The reaction was 
stined at room temperature overnight. The reaction was diluted with water, 
extracted with ethyl acetate, dried over MgSOs. and concentrated under reduced 
pressure. Near quantitative yield. The compound was then prepared as described 
for Example 53. MW=376.41, mp. 193-196, CHN: THEORY: 70.20% C, 5.36% 
H. 7.44% N. ACTUAL: 69.89% C, 5.33% H, 7.39% N. 

Example 69 

4-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl)-butyricacid 

(179). 




4-Beii2yloxyindole (2.0 g, 8.96 mmol) was dissolved in toluene (5 mL) 
and 60% sodium hydride (360 mg, 8.96 mmol) was added. The mixture was 
heated to lOCC for 20 minutes. The residue was taken up in dimethyiformamide 
(20 mL) and y-butyrolactone (1.38 mL, 17.9 mmol) was added. The reaction was 
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heated to 1 SO^C for 72 hours. The reaction was diluted with water, acidified with 
2N HO, extracted with ethyl acetate, dried over MgSOs, and concentrated under 
leduced pressure. The compound was then pr^ared as described for . 
PD#0333941 -0000. 73140x27, niw=404.4, mp 151-154; CHN; THEORY: 
71.27% C, 5.98% H, 6.93% N; ACTUAL: 71.01% C, 6.02% H, 6.83% N. 

B?{fflnple7.0 

3-(3-FluQro-4-[2-(5-tnetibyI-2-pheny]-oxazol-4-yI)-^oxy]-pheayl}-2-<S)- 
pynol-l-yl-pcopionic acid (180). 



Pr^>ared as described for Example 1 using 5'-fluoro-L-tyrosine. 73140x37 
MW=434.4, mp=154-155. CHN; THEORY: 69.1 1% C, 534% H, 6.45% N; 
ACTUAL: 69.09% C. 5,25% H, 6.26% N 

3-{4-[2-(5-MethyI-2-phenyl-oxazoI-4-yl)-«thoxy]-phenyl)-2-pyridin-4-yl- 
propionic acid (181). 

The title compound was synthesized as described in Example 12 using 
ethyl 4-pyridyl acetate as starting material (45 mg, 7%). 'H NMR Jd-DMSO 5 
2.30 (s. 3H) 2.85 (m, 3H) 3.02 (m, 2H) 4.1 1 (t. 2H) 6.80 (d, 2H) 7.06 (d. 2H) 7.44 
(m, 3H) 7.65 (d. 2H) 7.84 (d. 2H)8.63 (s. 2H)...MS(M-44)(minus carijoxylate): 
385.1. Anal. Calcd for C26Ha404N2 ' 1.67 HjO: C, 68.05; H, 5.82; N, 6.1 1. Found: 
C, 68.03; H, 6.00; N, 6.11. 




180 
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Example 72 

2-Methyl-5<2-{4-[2K5-methyl-2-phenylK>xazol-4-yl)-ethoxy] 
phenyl-etbyl)-2H-tetrazoIe (186a) and l-Methy]-S-(2-{4-[2-(S-inethy]-2-pbeny]- 
oxazol-4-yl)-ethoxy]-phenyl}-I*phenyl-ethyl>lH-tetrazole (1 86b). 

5 

A mixture of S-(2^{4'[2-<S-methyl-2-phenyl-oxazol-4-yl)-etl^ 
phenyl}-l-phenyl-ethyl)-lH-tetrazoIe (185a) and 5-(2-{4-[2-(5-inethyI-2-phenyI- 
oxazol-4-yl)-ethoxy]--phenyl}--l-phenyI-ethyl)-2H-tetrazole (185b) (0.23 g, 0.51 
mmol). methyliodide (0.20 mL, 3.2 nmol). TEA (0,22 mL, 1.6 mmol) was 
10 refluxed in acetonitrile for 1 hour. The reaction was cooled and concratrated. 

The residue was dissolved in EtOAc, washed with water, dried (MgS04). Hie 
products were isolated by column chromatography (25% to 35% EtOAc/hex) 

2-metby] tetrazole(186a): front running spot (13%). Q8H27N5O2 Mass 
15 Ca]c.-465.555; M+l(obs) = 466;2. HPLC: c- 18 column, 87%. 20/80 

(CH^CN/HzO) to 90/10 over 20 min, rt=I8.876 min. 254 nm. Lack of NOB 
between H35yH23 confirmed regiochemistry. 

1 -methyl tetrazole (186b): bottom running spot (24%). C28H27N5C)2 Mass 
20 Calc. = 465.555; M+I(obs) - 466.2. HPLC: c-18 oohamn, 85%, 20/80 

(CH3CN/H2O) to 90/10 over 20 min, rt;=l7.438 min, 254 nra. Presence of NOE 
between H35/H23 confirmed regiochemistry. 

5-(2- { 4-[2-(5-methyl-2-phenyl-oxa2ol-4-yI)-ethoxy]-phenyl } -1 -phenyl- 
25 ethyl)-lH-tetrazole (185a) and 5-(2-{4-I2-(5-methyl-2-phenyl-oxazol-4-yl)^ 
ethoxyl-pheny] J-l-phenyl-ethyl)-2H-tetrazole (185b) were prepared in the 
following manner. 

(a) 5-(2- { 4-[2-(5-methyl-2-phenyl"Oxazol-4-yl)-ethoxyJ-phenyl }-I - 
30 phenyI-ethyl)-lH-tetra20le (185a) and 5-(2-{4-[2-(5-methyl-2- 

phenyl-oxazol-4-yl)-«thoxy]-phenyl } - 1 -phenyl-ethyl)-2H-tetrazoIa 
(18Sb). 
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3-{4-[2-(S-methyl-2-phenyl-oxazo]-4-yl)-^oxy]-pheay]-propioni 
(184, 1 .81 4A7 mmol) was refluxed with azidotributyltin (2.3 ml^ 8.4 mmol) in 
20 mL dioxane for 25 hours. The reaction was concentrated and the residue 

• 5 dissolved an Et20. HO gas was bubbled throu|^ the solution. The solution was 
concentrated and triturated with hexanes and the hexanes layer decanted. The 
remaining residue was purified by column chromatography (25% to 100% 
EtOAc^^) to obtain a mixture of 5-(2-{4-[2-(S-methyl-2-phenyl-oxazol-4-y])- 
ethoxy]-phenyl}-l-phenyI-ethyl>lH-tetrazole (ISSa) and 5-(2-{4-[2-(S-metbyl-2- 

10 phenyl-oxazol-4-yl)-ethoxy]-phenyl}-l-phenyl-ethyl)-2H-tetra2ole (185b) (23% 
recov^ed starting material, 14% product). 

(b) 3-{4-[2-(5-methyl-2-phenyl^xazol-4-yl)-ethoxy]-phenyl- 
propionitrile (184). 

15 

The title compound was prepared according to General Procedure B using 
3-(4-hydroxy-phenyl)-2-phenyl-propionitriIe (183) and 2-(5-methyl'-2- 
phenyloxazol-4-yI) ethanol as starting materials. 

20 (c) 3-(4-Hydroxy-phenyl)-2-phenyl-propionitrile (183). 

The benzyl group in 3-(4-Benzyloxy-phenyl)-2-phenyl-propionitrile (182) 
was removed by hydrogenolysis using 10% Pd/C as a catalyst. 

25 (d) 3-(4-Benzyloxy-phenyl>2-phenyl-propionitrJle ( 1 82), 



Hiis compound was synthesized in the same manner as Compound 89 
using benzyl cyanide (2.4 mU 21 mmol) and compound 88 (5.85 g, 21 mmol) as 
starting materials. 
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Bxample73 

2-Methyl-3-{4-[2-(5-methyl-2-phenyl-<»tazol-4.yl>ethoxy]-phenyl}-2- 
tIiiophen-2-yl-propionic add (189). 

5 This compound was prepared as described in Example 32 using 2- 

thiophen-3-}di)ropi(mic acid ethyl ester (188) and compound 88 as the starting 
materials. Mp: 165-166°C. Anal. Calcd for Ci2fiH2s04NS: C. 69.78; H, 5.63; N, 
3. 13. Found: C, 69.65; H, 5.88; N. 3.00. 

10 2-Thiophen-2-yl-propionic acid ethyl ester was prepared in the following 

manner. 

(a) 2-Thiophen-2-yl-propionic acid ethyl ester (188). 

15 This compound was prepared as described for compound 89, using ethyl 2- 

thipphene acetate and methyliodide as starting materials. 

Example 74 

2-Methyl-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl)-2- 
thiophen-3-yl-propionic acid (191). 



20 



25 



This compound was prepared as described in Example 32 using 2- 
thiopben-3-yl-propionic acid ethyl ester (191) and con^und 88 as the starting 
materials. Mp: 165-166X. Anal. Calcd for C26H23O4NS: C, 69.78; H, 5.63; N, 
3.13. Found: C, 69.65; H, 5.88; N, 3.00. 

2-'niiophen-3-yl-pit^onic acid ethyl esta- (190) was prepared in the 
following manner. 



30 



(a) 2-Thiophen-3-yl-propionic acid dhyl ester (190). 
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This compound was prepared as described for con^und 89. using ediyl 3- 
thiophene acetate and metbyliodide as starting materials. 

N-(2,2-Diniethyl-3-{4-[2-(5-metljyl-2-phcnyI-oxa2ol-4-yl)-ethoxy]- 
phenyl}-propionyl)-niethanesalfonai]ude (192). 



Compound 102 (0.493 g, 1.3 mmol), 4-DMAP (0. 169 g. 1.4 mmol), BDC 
(0.266 g. 1.4 mmol) and methanesulfonamide (0.132g, 1.4 mmol) were combined 
in 10 mL CHzClj and stined at ambient temperature ovemi^L Hie reaction was 
10 washed with IN HCl and H2O, dried (MgS04). Column chromatography (25% to 
40% EtOAc^Etex) was used to isolate the pure compound which was reoystallized 
fiiom EtaO/hex (73 mg, 12%). Mp; 1 12-1 13*C. Anal. Calcd for C24H28O5N2S: C, 
63.14; H, 6.18; N, 6.14. Found: C, 63.46; H, 6.20; N, 6.09. 

Example 76 

15 N-(2-F]noro-3-{4-[2-(5-methyl-2-phenyI-oxazoI-4-yl)-ethoxy]-phenyl}-2- 
phrayl-proplonyI)-medianesu]fonamide (193). 

Compound lOi (1.003 g. 2.3 mmol) was subjected to the same conditions 
as above for PD 0333437. (32mg,2%). Mp: 118-120^C. Anal. Calcd for 
20 C28H27O5N2SF: C, 64.35; H, 5.21 ; N, 5.36. Found: C, 64.02; H, 5.00; N, 5.15. 

Example 77 

3-{3-[2-(5-MethyI-2-phenyl-oxa2ol-4-yl)-€thoxy]-isoxazol-5-yl}-2-pyrrol- 
1-yI-propionic add (199). 



25 3-{3-[2-(5-Methyl-2-phenyI-oxazol-4-)i)-ethoxy]-isoxazol-5-yl)-2-pyrrol- 
1-yl-propionic acid methyl ester (198, 0.2 g, 0.5 mmol) was hydrolyzed by using 
General Procedure A. (0.16 g, 81%). Mp: 143-144®C Anal. Calcd for 
C22H21OSN3 0.17 H2O: C, 64.32; H. 5.20; N, 10.23. Found: C. 64.37; H, 5.24; N. 
9.79. C22H21N3O5 Mass Calc. = 407.426; M+l(obs) = 408.2. 
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3-{3-[2-<5-Methyl-2-pheny]-oxazol-4-yl)-etlioxy]-isoxa2ol-5-yl}-2-pym)lr 
l-yl-propionic acid methyl ester (198) was pr^ared in the following manner. 

5 (a) 3-{3-[2-(5-MeUiyI-2-phenyl-oxazoI-4-yl)-ethoxy]-i80xa2oJ-5-yl)- 

2-pyrrol-l-y]-fniqpiomc add meth^ ester (1 98). 

The tide compound was synthesized as described for Compound 89 using 
PynDl-2-yl-acetic acid methyl ester (197. 0.139 g . 1 mmol) and S-Bromomethyl- 
10 3-[2-(5-methy]-2-phenyI-oxa2ol-4-yl).ethoxyJ-isoxazole (196, 0.359 g, 0.99 
mmol) as starting matoials. (0.20 g, 48%). 

(b) Pynol-2-yi-acetic add methyl ester (197). 



15 



20 



General procedure C (far synthesis of compound 1) was used to synthesize 
pym>l-2-yI-aoetic add methyl ester using glycine methyl ester hydrochloride (1.26 
g. 10 mmol) as the starting material, heating only until the reaction starts to ydlow 
(7-10 min). (1.01 g,73%) 

(c) 5-BroniomeaiyI-3-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
isoxazole (196). 



Carijon tetrabromide (1.99 g, 6 mmol) was added to a 0°C solution of {3- 
[2-(195. 5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-oxaz6]-5-yl}-methanol (0.91 g, 
25 3 mmol) and PhgP (1.99 g. 7.6 mmol) in 15 mL THF. The reaction was stiiied at 
dPC for 1 hour. The reaction was concentrated and isolated by column 
chromatography (15% to 20% EtOAc/hex). (0,62 g, 57%) 



30 



(d) {3-[2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxy]-oxazoI-5-yl}. 
methanol (195). 
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Sodium borohydride (0.20 g, S3jnmol) was added in portions to a 
suspension of 3-[2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxyl-oxazole-5- 
carboxylic acid methyl ester (194, 0.57 g. 1.7 nunol) in 15 mL MeOH at O^C. The 
reaction was allowed to warm to ambient temperature for 2 hours. The reaction 
5 was quenched with water and the solvent removed. The residue was dissolved in 
EtsO, washed with water and brine, dried (MgSOi) and concentrated to give a 
white solid. (0.47 g, 90%) 

(e) 3-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-oxazole-5- 
1 0 carboxylic acid methyl ester (194). 

General Procedure B was used Co synthesize this compound using methyl 
3-hydJt>xy-5-isoxa2ole carboxylate (1.423 g, 10 mmol) and 2-(5-methyl-2*phen)i- 
oxazo]-4-yl)ethanol (2.141 g» 10.5 mmol) as starting materials. (2.71 g, 83%) 

15 Bxqqip^^yg 

2<5-Methyl-2-phcnyl-oxazol-4"yl)-3-{4-[3-(5-methyl-2-phrayl-oxazol-4^ 

yl)-propyl]-phenyl} -propionic add (204). 

General Procedure A was used to hydrolyze 3"{4-[3-(5-Methyl-2-phenyl- 
20 oxazol-r-yl)-propel]-phenyl}-2-pyrroI-l-yl-piopionic acid methyl ester (203) to 
provide the final product.^ (0.54 g, 80%). C32F{3oN204 Mass Calc. s 506.601; 
M+l(obs) = 507.3. Anal. Calc*d for C32H3o04N2 0.17 H2O: Q 75.35; H, 5.95; N, 
5.49. Found: C. 75.19; H. 6.06; N. 5.28. 

25 3-{4-[3-(5-Methyl-2-phenyl-oxazoI-r-yl>propel]-phenyl)-2-pyrrol-l-y]- 
propionic acid methyl ester (203) was prepared in the following manner. 

(a) 3-{4-[3-(5-Methyl-2-phenyI-oxazol-r-yl)-propel]-phOTyl}-2-pyrrol- 
l-yl<propionic acid methyl ester (203). 
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Thc tifle compcmnd was synthesized as described for compound 89 using 
methyl 2K5-methyl-2-phenyl-i3-oxazol-4-yl)aoetate (0.55 g, 23 mmol) and 4-[3- 
(4-Broniomethyl-phOTyl)-propyI]-5-methyl-2-phenyl-Dxazole (202» 0.78 g. 2,1 
mmol) as starting mat^als. 

5 

(b) 4-[3-(4-Bromomethyl-phenyl)-propyl]-5-mediyl-2-phenylH>xazo^ 
(202). 

Carbon tetrabromide (2.65 g, 8 mmol) was added to a 0*^C solution of {4- 
10 [3-(5-MethyI-2-pheriyl-<)xazol-4-yl)-propyl]-phenyl}-methanol (202, 1.25 g, 4 
mmol) and Ph^P (2.67 g, 10 mmol) in 40 mL THF. The reaction was stirred at 
0°C for 1 hour. The reaction was concentrated and isolated by column 
chromatography (5% EtpAc/hex), (0.83 g. 53%). 

15 (c) {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl {-methanol 

(202). 

{ 4-[3-(5-Methyl-2-pheny l-oxa2ol-4-yl)-prop- 1 yny l]-phCTiyl ) -methanol 
(201, 6.63 g, 2h8 mmol) is reduced using Raney nickel in 1:1 MeOH/THF. Tlie 
20 catalyst is filtered off and the filtrate concentrated to obtain a pale yellow solid. 
(6.45 g. 100%). 

(d) {4'[3-(5-Methyl-2-phenyl-oxazol-4-yl)-prop-lynyl]-phenyl}- 
methanol (201). 

25 

5-Methyl-2-phcnyl-4-prop-2-ynyloxazoIe (compound 117, 11.74 g, 60 
mmol) in 50 mL pyrrolidine was added to a suspension of 4-iodobenzyl alcohol 
(10.71 g. 46 mmol), tetrakis(triphenylphosphine) palladium (0) (5.30 g, 4.6 mmol) 
and copper (I) iodide (0.431 g, 2.3 mmol) in 50 mL pyrrolidine. The reaction was 
30 complete after alkyne addition. The reaction was concentrated and the residue 
dissolved in EtOAa The organic layer was washed with sat*d NH4CI and brine, 
filtered, dried (MgS04). The cmde material was tritorated with CH2CI2 and 
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10 



15 



20 



filtered. This process is rei>eated twice to obtain two crops of desired material 
which was recrystallized from EtOAc/h»« (6.63 g, 48%) 

Expmpl^79 

2- (5-Methyl-2-phenyl<>xazol-4-yl)-3-{4-[2-(5-methyl-2-pheny]K)xazol^ 
yl)-etboxy]-phenyl}-propionic acid (205). 

Hiis compound was synthesized as described fbr Example 32 using methyl 
2-(5-methyl-2-phenyl-l»3-oxazoI-4-yl)acetate and componnd 88 as stalling 
materials. Mp: 120^C. MS(M+1):509.2. 

3- {4-[3-(5-Methyl-2-phenyloxazol-4-yl)-propyl]-phCTyl}-2' 
phenylpropionic add (21 1). 



A solution of 3-{4-[3-(5-Methyl-2-phenyloxazol-4-yl)-propyl]-phenyl}-2- 
phenylpropionic acid (210, 0.86 g, 1.96 mmol) in MeOH was treated with excess 
LiOH (1.0 M) and stirred at ambient temperature. After completion, the reaction 
was diluted with sat. NH4CI and extracted with EtOAc. The combined organic 
extracts were dried with brine followed by Na2S04 and chromatographed (5 to 60 
% EtOAc in hexanes) to provide 120 mg of the title compound. MS nt/i 426 
(M+H)"^. 

3-{4-[3-(5-Methyl-2-phenyloxazol-4-yl)-propyl]-phenyl}-2- 
phenylpropionic acid mediyl ester (210) was prepared in the following manner. 




(a) 3- {4-[3-(5-Methyl-2-phenyloxazoI-4-yl)-propyl]-phenyl ) -2- 
phenylixropionic acid methyl ester (210). 
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COaMe 



210 



10 



15 



20 



A solution of 3-{4-P-(5-inethyI-2-phenyloxazoI-4-yl)-prop-l-ynyl]- 
phenyl)-2-phenylpropionic acid methyl ester (209, 0.89 g, 2.0 mmol) in MeOH 
(50 niL) with 20 % Pd/C (0.13 g) was stjmed under an atmosphere of H2 for 
13.5 h. Filtration provided the desired compound in 96 % yield. 

(b) 3-{4-[3-(5-Methyl-2-phenyloxazol-4-yl>-prop-l-ynyl]-phenyl}-2- 
pbenylpropionic acid methyl ester (208). 



. A mixture of 5-methyl-2-phenyl-4-prop-ynyIoxazole (1.0, 5.07 mmol), 2- 
phenyl-3-(4-trifluoromethanesulfonylphenyl)-propionic acid methyl ester (207, 
1.52 g, 3.9 mmol), and tetrakis(tnphenylphosphine)palladium(0) (0*32 g, 0.27 
mmol) were combined in 3 mL DMF. The mixture was purged with nitrogen 
before adding TEA ( 0.163 mL, 1.17 mmol) and Cul (15 mg, 0.078 mmol). After 
stirring at 80 ""C for 18 h, the mbcture was diluted with BtOAc and washed with 
water and brine, dried overNa2S04, and chromatographed (5 % EtOAc in 
hexanes) to give 0.89 g of the title compound. 

(c) 2-PhenyK3-(4-trifluorometfaanesulfbnylphenyl)-propionic acid 




methyl ester (207). 
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A solution of 2-phenyJ-3-(4-hydroxyphenyi)-propionic acid methyl ester 
(2.0 g, 7.8 mmol) in CH2CI2 (25 luL) was purged with nitrogen. TEA (1.2 mL, 
5 8.6 mmol) was added, and the mixtuTB was cooled to 0*^. 

TYifluoronutbanesuIfanic anhydride (1.38 mL, 8.2 nrniol) was added, and the 
reaction was allowed to warm to ambioit ten4>eiatwe. After 18 h, die reaction 
was dilated with EtOAc. washed with 5 % NaHCQs. water, and brine, dried over 
N^S04. and chromatographed (10 % EtOAc in hexanes) to provide 2.84 g of the 
10 title compound. 

Example 81 

3-{6-[2^S-MBthyl-2-phenyl-oxazol-4-yl)-ethoxy]-pyridni-3-yl}-2-pynol- 
1-yl-propionic acid (216). 




A solution of 5-bronioniethyl-2-[2-(S-nietbyl-2-phenyl-oxazo)-4-yI>- 
ethoxy]-pyiidine (215, 0.73 g. 1,96 mmol) and pyrrole-l-yl-acetic add methyl 
ester (0.54 g, 3.91 mmol) in 20 mL anhydrous THF was purged with dry nitrogen 

20 and treated with lithium bi8(trimethylsilyl)amide (1 .0 M in THF, 3.9 mL). After 
stirring at room temperature for 18 h. the reaction was diluted with EtOAc and 
washed widi sat. NH4CI. TLC and MS of the organic layer indicate hydrolysis of 
some of the mefbyl ester. The organic laya- was washed with brine and 
evaporated to dryness. The resultant oil was dissolved in MeOH and treated with 

25 excess LiOH (1 M in water). After stirring 1 8 h at room temperature, the mixture 
was evaporated to dryness and partitioned between EtOAc and pH 7 buffer. Upon 
washing the organic layer with brine, the product precipitated. "ITie solid was 



wo 03/018553 



PCT/IB02/02843 



-223- 

collected, washed with water and ether, and dried under vacuum to constant 
weight to provide 287 ing (34 %) of the title compound. MS m/z 465 (M+H)^ 

5-Bromomethyl-2-[2<5-methyl-2-phenyl-oxazol-4-yl>«th0xy>pyrid^ 
5 (215) was prepared in the following manner. 

(a) 5-BronK>methyl-2-[2-(5-methyl-2--phenyl-oxaxoI-4-yl)-ethoxy3- 
pyridine(215). 




10 215 

{6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pyridin-3-yl}-methanol 
(214. 1.50 g,'4.83 mmol) was dissolved in anhydrous CH2CI2 (40 mL) and purged 
vrith dry nitrogra and cooled to 0 °C. 'Mphenylphosphine (1.34 g, 5.12 mmol) 
15 was added, followed by N-bromosuccinimide (0.95 g, 5.36 nunol). After 30 min, 
the reaction mixture was concratrated and chromatographed (5 to 25 % EtOAc in 
hexanes) to give 1.1 9g (66 %) of the bromide. 

(b) {6-[2-(5-Methyl-2-phenyl-oxa?ol-4-yl)-ethoxy]-pyridin-3-y!}- 
20 medianol (214). 




To a nitrogen-purged solution of 6-[2-(5-Methyl-2-phenyl-oxazol-4-)i)- 
25 ethoxy]-nicotimc acid methyl ester (213» L87 g, 5.53 mmol) in anhydrous ether 
(50 mL) was added lithium aluminum hydride (LO M in THF, I LI mL) over 
about 5 min. The bath was removed, and the reaction was allowed to stir at 
ambient temperature for 4 h. HCl (LO M) was added, and the reaction was stined 
at room temperature overnight Na2C03 (5 %) was added to pH 8. The mixture 
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was extracted with EtOAc. The combined organic extracts weie washed with 
water and lHine» dried over anhydrous Na2S04» and evaporated to provide the title 
compound in 62 % yield* 

5 (c) 6-[2-(S-Metbyl-2-pbenyl-oxazol-4-yl>ethoxy]-mcotinic add 

methyl ester (213). 




.CO^Me 



10 6-Hydr<Jxynicotinic acid methyl ester (212, 3.47 g, 22.7 mmol), 2-(5- 

methyl-2-phenyl-oxa2ol-4-yl)-ethanol (5 J3 g, 27*2 mmol), and 
triphenylphosphine (7.1 g, 27.2 mmol) were combined in anhydrous IHF (100 
mL), purged with dry nitrogen, and cooled to 0 ''C. DEAD (5.9 g, 34.0 mmol) 
was added over 5 min, and the mixture was allowed to slowly warm to ambient 

] 5 tempmture overnight. The THP was removed under reduced pressure, and the 

residue was partitioned between EtOAc and S % NaHCOa. The organic layer was 
washed with 5 % NaHCQs, water, and brine, dried oyer anhydrous Na2S04, and 
chromatographed (S to 40 % EtOAc in hexanes) to provide 2.98 g (39 %) of the 
dtle compound. 

20 

(d) 6-Hydroxynicotinic acid methyl ester (212). 

C02Ma 

212 




25 A suspension of 6-hydroxynicotinic acid (10.0 g, 71.9 mmol) in anhydrous 

CH2CI2 (80 mL, plus 3 drops of DMF) was purged with nitrogen, cooled to 0 
and treated with oxalyl chloride (7.53 mL, 86.3 mmol). After 18 h at room 
temperature, excess methanol was cautiously added. The reaction was evaporated 
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and chromatographed (20 % EtOAc in hexanes) to provide 2,74 g (25 %) of Ae 
title compound. 

Example 82 

3-{6-[2-(5-Metbyl-2-plienyl-xoa2oI-4-yl)-ethoxy]-yridin-3-yl)-2- 
5 phoiylprppionic acid methyl ester (217). 




217 



The title compound was prepared in a manner analogous to PD-341440- 
0000 utilizing methyl phenylacetate in 79 % yield. MS m/z 443 (M+H)*. 

Examnle 83 

3-{6-[2-(5-Methyl-2-phenyl-xoazol-4-yI)-ethoxy]-yridin-3-yl)-2- 
phenylpropionic acid (218). 




218 



A solution of 3-{6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-yridin-3- 
yl).2-pheny]propionic acid methyl ester (0.52 g, 1.18 mmol) in lOmLMeOH was 
treated with excess 1 M LiOH. After completion, the reaction was diluted with 
20 sat. NH4CI and extracted with EtOAc. The combined organic extracts were dried 
with brine followed by Na2S04 and chromatc^raphed (5 to 60 % EtOAc in 
hexanes) to provide 323 ntg of the title compound. MS m/z 429 (M+H)*. 

Example 84 

3-{6-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-pyridin-3-yI}.2- 
25 thiophen-2-yl-propionic add (219). 
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219 



The title compound (155 mg) was prepared in a manner analogous to PD- 
5 341440-0000 utilizing metliylthiophen-2-yiacetate. MS 435 (M+H)*. 

Example 85 

3-{4-P-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pIienyl)-2-phenyl- 
acrylic add (222). 




10 222 



A solution of 3-{4-[2-(5-methyl-2-phenyl-oxazoI-4-yl)-ethoxy]-phenyl}-2- 
phenyl-acrylic add methyl ester (221 , 0.31 g, 0.71 mmol) in 10 mL MeOH was 
treated with excess 1 M LiOH. After completion, the reaction was diluted with 
15 sat. NILtCi and extracted with EtOAc. The combined organic extracts were dried 
with brine followed by Na2S04 and chromatographed (5 to 60 % EtOAc in 
hexanes) to provide 241 mg of the title compound. MS m/z 426 (M+H)^ 

3- {4-[2-(5-Metbyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl } -2-phenyl- 
20 acryUc acid methyl ester (221) was prepared in the following manner. 

(a) 3-{4-[2-(5-MethyI-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 
phenyl-acrylic acid methyl ester (221) 
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COgMe 



221 



IViphcnylphosphine (0.57 g, Z17 nunol), 3-(4-hydioxyphenyl)-2- 
phenylacrylic acid methyl ester (220, 0.46g, 1.81 imnol), and 2-(Ssnetbyl-2- 
phaiyIoxazol-4-yl}-ethanQl (0.44 g. 2.17 mmol) were combined in THF (10 mL), 
puiged with nitrogm, and cooled to 0 "C. DEAD (0.43 mL, 2.71 mmol) was 
added, and tiie mixture was allowed to warm to ambient temperature overnight. 
The reaction was dUuted with EtOAc and washed with S % NaHCOs, water, and 
brine, dried over Na2S04. and chromatograi^ed (0 to 60 % EtOAc m hexanes) to 
provide 0.31 g of the title compound. 

(b) 3-(4-Hydroxyphenyl)-2-phenyIacrylic acid methyl ester (220). 



A suspension of 3-(4-hydroxyphenyl)-2-phenylacrylic acid (2.5 g, 10.4 
mmol) in MeOH (50 mL) was treated with H2SO4 (1 mL) and refluxed 72 h. 
Most of the solvent was removed under reduced pressure, and the residue was 
diluted with EtOAc and washed with 5 % NaHCQs, water, and brine. 
Chromatography (5 to 60 % E^Ac in hexanes) provided 0.46 g of the title 
compound as a wlute solid. 

Example 87 

{4-[2-(5-methyl-2-phettyl-oxazol-4-yl)-^oxy]-benzylamiiio)-' 
pbraiylacetic acid (223). 




220 
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N"^C02H 



223 



10 



15 



A solution of {4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
benzylainino}-phenylaoetic acid methyl ester (0.30 g, 0.66 mmol) in 10 mL 
MeOH was treated with excess 1 M liOH. After completion, the reaction was 



extracts were dried with brine followed by Na2S04 and chrotnatographed (5 to 60 
% BtOAc in hexanes) to provide the title compound in 71 % yield, MS m/z 443 
(M+Hf. 

Example 87 

{ 4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy3-benzylaniino }- 
phenylacetic acid methyl ester (226). 



Triphenylphosphine (2.00 g, 7.65 mmol), (4-hydroxybenzylamino)- 
phenylacetic acid methyl ester (225, 1.73 g, 6.38 mmol), and 2-(5-metiiyl-2- 
phenyloxazol-4-yl)-ethanol (1,56 g, 7..65 mmol) were combined in THF (25 mL), 
purged with nitrogen, and cooled to 0 ""C. DEAD (1.20 mL, 7.65 mmol) was 
added, and the mixture was allowed to warm to ambient temperature overni^t 
The reaction was diluted with EtOAc and washed with 5 % NaHCQs, water, and 
brine, dried over Na2S04, and chrorhatographed (0 to 60 % EtOAc in hexanes) to 
provide 1.52 g of the title compound. MS m/z 457 (M+H)^ 



diluted with sat NH^Q and extracted with EtOAc. The combined organic 
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(4-Hydroxybenzylainino>phenylacetic acid methyl ester (225) was 
piepared in the following manner. 

(a) (4-Hydroxybenzylainino)-phenylacetic add methyl ester (225). 




225 



Phenylglycine methyl ester (224, L63 g, 9.87 nsmol) and 4- 
10 hydroxybenzaldehyde (0.80 g. 6.58 mmol) combined in 1 % HOAc in 

MeOH (100 mL). Sodium cyanoborobydride (0.62 g, 9.87 mmol) was added, and 
the mixture was allowed to stir at room temperature. After 18 hours, the reaction 
was concentrated under reduced pressure and partitioned between EtOAc and 5 % 
NaHCOa. The organic layer was washer with water and brine, dried over Na2S04, 
15 and chromatographed (0 to 50 % EtOAc in hexanes) to provide the title compound 

in 97 % yield. 

(b) Phenylglycine methyl ester (224). 




H2N ^COzMe 
20 224 

Phenylglydne (10.0 g, 66.2 mmol) was dissolved in 100 mL MeOH with 2 
mL H2SO4 and refluxed overnight. The reaction was concentrated und^ reduced 
pressure and partitioned between ether and waten Solid NaHCOj was added to 
25 pH7. The aqueous layer was extracted with ether and EtOAc, The combined 
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organic extracts were washed with water and brine, and dried over Na2S04 to 
provide 1«63 g of the title compound* 

B;^ample.88 

Methyl- { 4-[2-(5-methyl-2-phenyl-oxazoM-yl>ethoxy]-ben2ylainino} - 
5 phenylaoetic acid (230). 




230 



A solution of methyl-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)-ethoxyl- 
10 benzylainino)-phenylacetic acid methyl ester (229, 0.18 g. 0.38 mmol) in 5 mL 
MeOH was treated with excess 1 M liOH. After completion, the reaction was 
diluted with sat NH4C! and extracted with EtOAc. The combined organic 
extracts were dried with brine followed by Na2S04 and chromatographed (5 to 60 
% EtOAc in hexanes) to provide the title compound in 62 % yield. MS m/z 457 
15 (M+H)^ 

Methyl-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)-ethoxy]-benzylamino}- 
phenylacetic acid methyl ester (229) was prepared in the following manner. 

20 (a) Methyl- {4'[2-(5-raethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 

benzylaminoj-phenylacetic acid methyl estet (229). 




229 
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A solution of {4-[2-(5-methyl-2-phenyl-oxazoI-4-yl)-ethoxy]' 
benzylaminol-phenylacetic acid methyl ester (228, 0-30 g, 0,66 iipmiol), 
formaldehyde (37 % in water. 0.26 mL, 3,10 mmol). and HOAc (0.056 mL. 0.99 
mmol) in CH3CN (5 ihL) was treated with sodium cyanoborohydride (45 rag, 0-72 
mmol). After 1 8 h, the product was purified as in the preparation of (4- 
hydroxybenzylamino>phenylacetic acid methyl ester to give the title compound in 
65 % yield MS m/4 471 (M+H)*. 

(b) AcetyI-{4-[2-(S-methyl-2-phenyI-oxazol-4-yl)-ethoxy]- 



A solution of acetyl-{4-[2-(5-methyl-2-phenyl-oxa2ol"4-yl)-ethoxy]- 
benzylaminol-phenylacetic acid methyl ester (227, 0.25 g, 0.50 hunol) in 5 mL 
MeOH was treated with excess 1 M LiOH. After completion, the reaction was 
diluted with sat. NH4CI and extracted with EtOAc. The combined organic 
extracts were dried ^th brine followed by Na2S04 and chromatographed (5 to 60 
% EtOAc in hexanes) to provide the title compound in 55 % yield. MS m/z 485 
(M+H)^ 

(c) Acetyl-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxyl- 



benzylaminol-pbenylacetic acid (228). 




228 



benzylaminol-phenylacetic acid mrthyl ester (227). 




N ^COgMe 



227 
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A solution of {4-[2-(5-methyl-2-phenyl-oxazoJ-4-yI>ethoxy]- 
benzylainino}-phenylacetic acid methyl ester (0.30 g, 0.66 nunol) and 
trietbylamine (0.10 mL, 0.72 mmol) in CHzCiz (5 mL) was treated with acetyl 
5 chloride (0.050 mL, 0.69 mmol). Aft^ 18 h, the reaction mixture was evaporated 
and chromatographed (5 to 20 % EtOAc in hexanes) to give the title compound in 
85 % yield MS m/z 499 (M+H)*. 

6-[2-(5-MethyI-2-phenyl-oxazol-4-y])-ethoxy]-naphthalene-2-carboxyljc acid 
10 (231).. 




232 



A solution of 6*[2-(S-Metfay]-2-pheny]-oxazol-4-yl)-ethoxy]-naphthaIene- 
15 2-carboxyiic acid methyl ester (231) in MeOH (5 mL) was treated with excess 

LiOH (1 .0 M) and stirred at ambient temperature. After completion, the reaction 
was diluted with sat NH4C] and extracted with EtOAc. The combined organic 
extracts were dried with brine followed by Na2S04 and chromatographed (5 to 60 
% EtOAc in hexanes) to provide 131 mg of the title compound. MS m/z 374 
20 (M+H)*. 

6-[2-{5-Methyl-2-phenyl-oxazoI-4-yl)-etboxy]-naphthalene-2-carboxylic 
acid nnethyl ester (231) was prepared in the following manner. 



25 (a) 6-[2-(5-MethyI-2-phenyl-oxazo]-4-yl)-ethoxy]-naphthaIeae-2' 

carboxylic acid methyl ester (231), 
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231 



10 



15 



20 



Triphenylphosphine (1.65 g, 6JZ9 mmolX 6-hydroxynaphthalene-2- 
caitoxylJc acid methyl cst&c (L06 g, 5.24 mmol), and 2-(5-inethyl-2- 
phenyloxazol-4-yl)-ethano] (1.28 g, 6.29 mmol) were combined in THF (25 mL), 
purged with nitrogen, and cooled to 0 ""C. DEAD (1.00 mL, 6.29 mmol) was 
added, and the mixture was allowed to waim to ambient temperature overnight 
The reaction was dUuted with EtOAc and washed widi 5 % NaHCCH, water, and 
brine, dried over Na2S04, and chromatographed (0 to 60 % EtOAc in hexanes) to 
provide 0.58 g of the title compound. 

Example 90 

3- { 5-[3-(5-Methyl-2-phenyl-oxazoI-4-yl)-propyl]-naphthalen-l-yl )-2- 
pyrrol-l-yl-propionic acid (237). 



A solution of 3-{5-[3'-(5-mcthyl-2-phenyl-oxazoM-yl)-propyl]- 
naphthalen-l-yl}-2-pyrrol-l-yl-propionic acid methyl ester (236, 0.15 g, 0.31 
mmol) in methanol was treated with excess LiOH (1 M in water). After stirring at 
ambient temperature overnight, the reaction mixture was diluted with water and 
washed with ether. The aqueous layer was acidified with 1 M HCl and extracted 
with EtOAc. The combined extracts were washed widi brine, dried over Na2S04, 
and evaporated to provide 84 mg (56 %) of the title compound. 

3-{5-[3-(5-methyl-2-phenyI-oxazol*4-yl)-propyl]-naphthaIen-l-yl)-2- 
. pyrrol-l-yl-propionic acid methyl ester (236) was prepared in the following 
manner. 
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236 



(a) 3-{5-[3-(5-niethyl-2-phenyI-oxazol-4-yl)-propyl]-naphtlialen-l- 
5 yl}-2-pynx}I-l-yl-propionic acid methyl ester (236). 

A solution of 4-alIyl-5-inethyl-2-phenyl-oxazole (0.38 g, 1.89 mmol) was 
purged with nitrogen, cooled to 0 "C, and treated with 9-borabicyclo[3.3.l]nonane 
(0.5 M in THF, 7.6 mL). The reaction was allowed to slowly wann to ambient 

10 temperature overnight The 9-BBN adduct solution was transferred to a purged 

mixture of 3-(5-bronio-naphthalen-l-yl)-2-pyrrol-l-yl-propionic acid methyl ester 
(235, 0.52 g. 1.45 mmol), [I,l'-bis(diphenylphosphino)ferrocene]dichloro 
palladium(II) complex with dichloromethane (1:1) (0.10 g, 0.15 mmol), cesium 
carbonate (1.32 g, 4.06 mmol), triphenylarsine (44 mg, 0.15 mmol), water (0.31 

1 5 mL, 1 7.4 mmol), and DMF (4 mL). The reaction stirred at room temperature 24 h 
before cooling to 0 ''C and adding NaOAc (3.0 M. 6 mL) and H2O2 (30 %, 3 mL). 
After 2 h, die mixture was diluted with water and retracted with a 7:1 mixture of 
ether/EtOAc. The combined organic extracts were washed with water and brine, 
dried over anhydrous Na2S04, evaporated, and flashed (5 to 50 % EtOAc in 
20 hexanes) to give 0.15 g (22 %) of the title compound. 

(b) 



25 



3-(S-bromo-naphthalen-l-yI)-2-pyrrol-l-yl-propionic acid methyl 
ester (235). 




235 
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A solution of l-bromo-S-bromoinethyl-naphthalene (234, l.OS 3.S0 
nunol) and pyrrole-1-yl-acetic acid methyl ester (0.97 g, 7.00 mmol) in anhydrous 
THP (20 mL) was purged with nitrogen and treated with LiN(TMS)2 (1.0 M» 7.0 
niL). After about 30 min at ambient temperature, the reaction was heated to SO 
5 for 48 h. The reaction mixture was concentrated and chromatographed (S to 50 % 
EtOAc in hexanes) to provide 0.80 g (64 %) of the title compound. 



(c) 1 -bromo-5-bromomethyl-naphthaIene (234). 




10 



234 



A solution of (5-bromo-naphthalen-l-yI)-methanol (233, 1.13 g,'4.77 
mmol) in anhydrous CH2CI2 (20 mL) was purged with nitrogen and cooled to 0 
^'C Triphenylphosphine (1.33 g, 5.05 mmol) was added followed by MBS (0.94 
15 g, 5,29 mmoJ). After 30 min at 0 ^C, the mixture was concentrated and 

chromatographed twice (5 to 25 % EtOAc in hexanes) to give 1.05 g (73 %) of the 
title compound 

(d) (5-bromo-naphthaIen-l-yl)>methanol (233). 




233 



A solution of S-bromonaphthal»e-lH3arboxylic acid (2.50 g, 9.96 mmol, 
PD-S9348, Lot P) in anhydrous THF (100 mL) was purged with nitrogen. Borane 
25 (1,0 M in THF, 20 mL) was added, and the reaction was refluxed for 6 h. The 
reaction was cooled to ambient tempmture, treated with 10 mL MeOH, and 
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stirred at ambient temperature overnight The mixture was concentrated, 
dissolved in ether, washed with 1 MNaOH. water, and brine., dried over 
anhydrous Na2S04. Hie crude product was purified by crystallization £rom 
CHzCIj/hexanes to provide 1 .5 g (64 %) of the tide compound. 

3.(4.[3^5-Med]yl-2-pheny]-oxazol-4-yl>|)ropyl]>phenyl}-2-l,2,3-triazol< 
l-yl-piopionic add ^2). 




10 fiRNBRAL METHOD 91. 3-{4-[3-(5-Methyl-2-phenylHJxa2ol.4-yl)- 

prDpyl]-phenyl}-2-1.2.3-triazol-2-yI-propionjc acid ethyl ester (241a) (2.37 g, 
5.331 mmol) was dissolved in THF (60 mL) and water was added (15 mL). 
Uthium hydroxide monohydrate (0.335 g, 8.00 mmol) was incorporated and the 
mixture was stined at room temperature for 1 h. The organic solvent was removed 

15 in the rotary evi^orator at room t^perature. 'Die aqueous residue was diluted 

with water and extracted with EtaO (2 x 45 mL). A flow of air was passed through 
the aqueous phase to remove residual ether. The aqueous phase was flien acidified 
widi 10% HCl. The precipitated solid was separated by vacuum filtration and 
washed with water. The solid was dried on air ova-night and then at 45 *C for 14 h 

20 to give the title compound as an off-white solid (2. 1 1 g, 95%): mp (softens or 
melts between 50-85 "C, forms another solid that melts at 153-153,5 "Q; 'H 
NMR (CaDCl3,.400 MHz) 5 7.98-7.96 (m, 2 H). 7.62 (s, 2 H). 7.43-7.40 (m, 3 H), 
7.03 (d, 7 = 8.1 Hz, 2 H), 6.98 (d, J = 8.1 Hz, 2 H), 5.52 (dd. / = 10.4 and 5.0 Hz, 
1 H), 3.65-3.49 (m, 2 H). 2.58 (t. / = 7.6 Hz. 2 H), 2.48 (t. / = 7.6 Hz. 2 H), 2.27 

25 (s, 3 H), 1 .93 (m, / = 7.6 Hz, 2 H); CIMS m/z 417 (M+1). HPLC: purity: 100%; 

column: symmetry Cis, 4.6 x 150 mm, 5>iM; mobile phase: A: water + 0.1% TFA, 
B: aoetonitrile +0.1% TFA; intention time: 15.914 nndn; wavel^gth: 254 nm. 
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3-{4-[3<5-MethyI-2-phenyl-oxazol-4-yl)-pn)pyll-phenyl}-2-l,23-triazol^ 
2-yI-piopionic acid ethyl ester (241a) was prepared in the following manner. 



(a) 3-{4-[3-(5-Methyl-2-phenyl-oxa201-4-yl>propyl]-phenyl }-2-l ,2^- 
triazo]-2-yl-propionic acid ethyl ester (24Ia}. 




-Ph- 



9-B6N» 
THF,rt 



240a 

PdCl2((lppl>.082CO3, 

R^. DMF'HaO, rt 
80% 



€M^S;»ocHtCH3 
N 241a 



GENERAL METHOD 92>a, A solution of 5-nietfayl-2-pheayl-4-pfop-2- 
enyloxazole (compound 239) (1.716 g» 8.614 mmol) in dry THF (25 mL) was 
added to a O.S M solution of 9-BBN in THF (34.45 mL) at 0 ""C under a nitrogen 

10 atmosphere. The ice bath was removed and the mixture was stirred at room 

temperature overnight. The 9'-BBN adduct was then added to a fli^k containing 
bromide 238a (2J48 g, 6.626 mmol), Pda2(dppf) (0.485 g, 0.662 mmol). CS2CO3 
(3.88 g, 1 1.927 mmol), PhaAs (0.203 g, 0.662 nunol), water (1.4 mL, 79.S mmol) 
and DMF (15 mL). The reaction mixture was stirred at room temperature under a 

1 5 nitrogen atmosphere for 2 days. At the end of this time, the mixture was cooled in 
an ice bath and 3 M NaOAc (16 mL) was added followed by 30% H2Q2 (8 mL). 
Stirring was continued for 2 h, allowing the reaction to warm to room temperature 
slowly. Water (100 mL) was added followed by Et20 and EtOAc. The phases 
were separated and the aqueous phase was extracted with EtiO-EtOAc (60:10 mL 

20 X 4). The combined organic ^tracts were washed with brine, dried over 
magnesium sulfate and the solvent removed. Purification by column 
chromatography on silica gel eluting with EtOAc in hexanes (0 to 22%) afforded 
ester 241a as a diick oil (2.37 g, 80%): ^H NMR (CDCb. 400 MHz) 6 7.98-7.95 . 
(m, 2 H), 7.61 (s, 2 H), 7.44-7.38 (m. 3 H), 7.03 (d, J = 8.3 Hz, 2 H), 7.00 (d. J ^ 

25 8.3 Hz, 2 H), 5.50 (dd, 7= 10.2 and 5.6 Hz, 1 H), 4.18 (q, / = 7.1 Hz, 2 H), 3.71- 
3.57 (m, 2 H), 2.58 (t, J = 7.6 Hz, 2 H), 2.46 (t, J = 7.6 Hz, 2 H), 2.24 (s, 3 H), 
1.93 (m. /= 7.6 Hz. 2 H), 1.19 (t, /=7.1 Hz, 3 H); CIMS m/z445 (M+1). 



(b) Bromide 240a (PD 0341554). 
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1)KOtBu,THF,-78*C 



.J, 



26% y^^^'^ ^COOCHaCHa 




240a 

General Method 91-b. Ester 238a (3,0 g, 19.336 mmol) was dissolved in 
dry THF (60 mL) and cooled to -VS^C under a nitrogra atmosphere. A 1.0 M 
solution of potassium terr-butoxidein THF (20.3 mL^ 20.3 mmol) was added. The 
5 mixture was stirred at --78 for 45 min. A solution of 4-bromobenzyl bromide 
(5.56 g, 22.236 mmol) in THF (20 mL) was added. The reaction was allowed to 
reach room temperature slowly and then stirred at room temperature for 6 days. 
The mixture was quenched with water (60 mL) and diluted with Et20 and EtOAc. 
The phases were separated and the aqueous phase was extracted with EtaO-EtOAc 
10 (50:5 mL x 3), The combined organic extracts were washed with brine, dried over 
magnesium sulfate and the solvent removed. Purification by colunm 
chromatography on silica gel eluting with EtOAc in hexanes (0 to 16%) affoixled 
the title compound as an oil (1 .668 g, 26%): NMR (CDQap 400 MHz) S 7.62 
(s, 2 H). 7.32 (d, / = 8.5 Hz, 2 H), 6.97 (d, J = 8.5 Hz, 2 H), 5.48 (dd, J « 10.4 and 
15 5.4 Hz, 1 H), 4. 19 (q, y = 7.1 Hz, 2 H), 3.70-3.55 (m, 2 H), 1.20 (t, /:= 7.1 Hz, 3 
H); C3MS m/z 324 (M)*. 

(c) 2-(2ff-l A3-Triazol-2-yl)ethyl acetate (238a). 

NajCOa. acetone .N-N^^OCHaCHs , ^tf^'^'^QOOCH^^ 



288a, 22% 23ab, B5% 



TTie title compound was prepared following the procedure described by 
Kumc et. al.( Kume, M.; Kubota, T.; Kimura, Y.; Nakashimizu. H.; Motokawa, 
K.; Nakano, M. J. Antibiotics 1993, 46, 177-192.) Following this procedure. 
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staiting from IH-l^^-triazole (18.17 g, 0.263 mol), ester 238a was obtained as a 
liquid (9.2 g, 22%) after column chromatography on silica gel eluting with EtOAc 
in hexanes (0 to 55%): 'H NMR (CDQa, 400 MHz) 8 7.68 (s, 2 H). 5.23 (s, 2 H), 
4.24 (q, / = 7.1 Hz. 2 H), 1.27 (t, / = 7.1 Hz, 3 H); CIMS m/z 156 (M+1). 
5 From the same purification, the NA alkylated product 238b was obtained 

as the major product (26.45 g, 65%): 'H NMR (CDa3, 400 MHz) 6 7.75 (d, J = 
1.0 Hz, 1 H), 7.71 (d. 7= LO Hz, 1 H), 5.i9 (s, 2 H). 4.25 (q, / = 7.1 Hz. 2 H). 
1.28 (t, J= 7.1 Hz. 3 H); CIMS m/z 156 (M+1). 

Example 92 

10 3-|4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl)-2-lA3-triazol- 
1-yI-propionic acid (245). 




Prepared from ester 244 (1.0 g, 2.249 mmol) following General Method 
15 92. Hie title compound was obtained as white solid (0.854 g, 91%): mp 162-163.5 
*»C; 'H NMR (CnJQa, 400 MHz) 5 7.93 (m, 2 H), 7.66 (s. 1 H), 7.63 (s, 1 H), 7.41 
(m. 3 H), 7.01 (d, J = 8,0 Hz, 2 H), 6.92 (d. J = 8.0 Hz, 2 H), 5.62 (dd, J « 8.3 and 
6.1 Hz, 1 H), 3.46-3.35 (m. 2 H), 2,56 (t, J = 7.3 Hz, 2 H), 2.48 (t, J = 7.3 Hz, 2 
H). 2.28 (s. 3 H), 1.89 (m, 2 H); CIMS m/z 417 (M+1), 

20 

3-{4-[3-(5-Methyl-2-phenyl-oxazoM-yl)-propyl]-phenyl}-2-l,23-triazol- 
1-yl-propionic acid methyl ester (244) was prepared in the following manner. 

(a) 3-{4-[3-(5-MethyI-2-phenyl-oxazol-4-yl)-propyl]-phenyl }-2-l A3- 
25 triazol-l-yl-fHopionic acid methyl ester (244). 
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Hie title compound was prepared from bromide 243 (1.2 g, 3.702 mmol) 
using the General Method 92a. Ester 244b was obtained as a thidc oil (1 .00 g, 
61%): NMR (COaa, 400 MHz) 8 7.98 (m. 2 H), 7,66 (s. 1 H). 7.63 (s, 1 H), 
7.44-7.38 (m, 3 7.06 (d. J = 8.0 Hz, 2 H), 6.93 (d, J = 8.0 Hz. 2 H), 5.59 (dd. J 
5 = 8.3 and 6.6 Hz, 1 H), 4. 19 (q, J = 7.3 Hz. 2 H), 3.49-3.38 (m, 2 H), 2.61 (t, J ^ 
7.6 Hz, 2 H), 2.48 (t J = 7.3 Hz, 2 H). 2.27 (s, 3 H). 1.96 (m, 2 H). 1,21 (t, J = 7,1 
Hz, 3 H); CIMS 445 (M+1). 



(b) Bromide 243 

1)LDA,EtsO,-20''C 




A solution of diisopropylamine (2.0 mL. 14.18 mmol) in Bt^Q (30 mL) 
was cooled at -20 under a nitrogen atmosphere, A 1 .6 M solution of BuLi in 
hexanes (9,7 mL. 15.47 mmol) was added. The mixture was stined for 25 min. A 

15 solution of ester 238b (2.0 g. 12,89 mmol) in Et20 (20 mL) was added. The 
mixtuie was stined for 30 min. A solution of 4-bromobenzylbromide (3.70 g, 
14.82 mmol) in EtjO (20 mL) was incorporated. The reaction mixture was kept at 
-20 ""C for 2.5 h and then allowed to warm to room temperature slowly. Stirring 
was continued at room temp^ature for 24 h. At this dme. the mixture was 

20 quenched with water and diluted with BtzO, The phases wero separated and the 
aqueous layer was extracted with Et20 (3 x 40 mL), The combined organic 
extracts were washed with brine, dried over magnesium sulfate and the solvit 
removed. Purification by column chromatography over silica gel afforded bromide 
243 as a pale yellow oil (1 .21 g, 29%): NMR (CDCb. 400 MHz) 8 7.67 (d, J = 

25 0.7 Hz. 1 H), 7.63 (d. J = 1 .0 Hz. 1 H). 7.35 (d, J = 8.5 Hz. 2 H), 6.89 (d. J = 8.5 
HZ..2 H). 5.54 (dd. J = 8.7 and 6.5 Hz. 1 H), 4.21 (q. J = 7.1 Hz. 2 H). 3.51-3.39 
(m. 2 H), 1.22 (t. J = 7.3 Hz. 3 H); CIMS rn/z 324 (M)^ 
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Example 93 

3-{4-[3-(5-Methyl-2-phenylK>xazol-4-yl)-propy]]-phenyI}-2-pyrazo^ 
propionic acid (249). 



5 Hie title compound was prepared from 248 (0.735 g, 1 ,657 mmol) by the 

Genera] Method 92. PD 0339165 was obtained as a yellowish soUd (0.602 g. 
87%): mp 75-77 "Q 'H NMR (CDa^, 400 MHz) 8 7.96 (m. 2 H), 7.61 (d, J = 2.0 
Hz. 1 H), 7.40 (m. 3 H), 7.09 (d, J = 2,0 Hz, 1 H). 7.02 (d, J = 8.0 Hz. 2 H), 6.80 
(d. J = 8.0 Hz. 2 H). 6.19 (t, J = 2.2 Hz. 1 H). 5.02 (dd. J = 10.0 and 4.6 Hz. 1 H), 
10 3.45-3.27 (m. 2 H). 2.59 (t. J = 7.6 Hz. 2 H), 2.47 (t. J = 7.6 Hz. 2 H). 2.27 (s, 3 
H), 1 .93 (m. 2 H); CIMS m/fe 416 (M+1). Anal, calcd for C2sHa5N3Qj.0.4 H2O: C, 
71.04; H. 6.15; N, 9.94. Pbund: C. 70.76; H. 6.08; N. 9.91. 

3-{4-[3-(5-Methyl-2-phenyI-oxazol-4-yI)-propyl]-phenyl)-2-pyrazol-l-yl- 
1 5 propionic acid ^yl ester (248) was prq>ared in the following manner. 




249, PD 339165 



(a) 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl>propyl]-phenyl }-2- 
pyrazol-l-yl-propionic acid ethyl ester (4c). 




20 



248 



Ptqrorcd from bromide 247 (0.760 g, 2.351 mmol) by the General Method 
95. Purification by cohimn chromatograi^y a£fonled 248 (0.735 g. 70%): 'h 
NMR (CDCI3. 400 MHz) 8 7.96 (m, 2 H). 7.52 (d. J = 1.5 Hz. 1 H), 7.44-7.38 (m. 
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4 BD, 7.05 (d, J = 8.0 Hz, 2 H). 6.94 (d, J = 8.0 Hz. 2 H). 6.22 (t. J = 2.1 Hz. 1 H). 
5.1 1 (t, J = 7.7 Hz, 1 H), 4.16 (q, J = 7.1 Hz. 2 H), 2.60 (t, J = 7.6 Hz, 2 H), 2.47 . 
(t. J = 7.3 Hz. 2 H), 2.26 (s, 3 H), 1 .95 (m, 2 H). 1 .18 (t, J = 7.1 Hz, 3 H); OMS 
w^444(M+I). 



(b) Pyrazol-l-yl acetic acid ediyl ester (247). 

Na, EtOH 1) LOA, E^O, -20" 



58% 




Sodium (3.7 g, 161 mmol) was dissolved In etbanol (150 mL) with ice 
10 cooling. Pyrazole (10 g, 146 mmol) was added- Ethyl bromoacetate (32 mL, 292 
mmo]) was added dropwise. The ice bath was removed after the addition was 
finished and the mixture stured at room temperature for 5 days. The solvent was 
removed and the residue diluted with cold 6 N HO and extracted with Et20 (2 x 
50 mL). The aqueous layer was neutralized with solid sodium carbonate, then it 
15 was extracted with cliloroform. The combined organic extracts were washed with 
biine, dried over magnesium sulfate and the solvent removed. Purification by 
distillation afforded 247 as an oil (12.495 g, 55%): bp 65-80 <'C at 2 mm Hg; 'H 
NMR (Ca^Cla. 400 MEIz) $ 7,55 (d. J = 1.7 Hz. 1 H). 7.47 (d, J = 2.2 Hz, 1 H), 
6.32 (t, J = 2.0 Hz, 1 H), 4.92 (s. 2 H), 4.22 (q, J = 7.1 Hz. 2 H), 1.27 (t. J = 7.1 
20 Hz,3H):CIMSw%155(M+l). 

Bromide 246. The title compound was prepared from ester 246 (2.0 g, 
12.97 nunol) by General Method 92-b. Bnnnide 247 was obtained as a thick oil 
(0.768 g, 18%): 'H NMR (Cax:i3, 400 MHz) 8 7.53 (d, 7= 1.7 Hz, 1 H), 7.36 (d, J 
25 = 2.0 Hz, 1 H), 7.33 (d, J = 8.5 Hz, 2 H), 6.88 (d, J = 8.3 Hz. 2 H), 5.07-5.03 (m, 1 
H), 4.18 (q, J = 7.0 Hz, 2 H), 3.49-3.39 (m, 2 H), 1.20 (t, /- 7.1 Hz, 3 H); CIMS 
m/z 323 (M)*. 
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3. { 4.[3-(5.Methyl-2-pbenyl-oxazol-4-yl)-propyl]-phenyl} -2-l,2*4-tria2ol- 
1-yl-propionic acid (253). 




253, PD 336683 

Prepared from ester 252 (0.492 g, 1 . 106 nunol) by the Oenecal Method 92. 
The tifle compound was obtained as a white solid (0J3 g, 72%): mp 169-171 *C; 
'H NMR (CDCI3, 400 MHz) 5 8.16 (s, 1 H), 8.00 (m. 2 H), 7.98 (8. 1 H), 7.45- 
7.40 (m,3 H), 7.01 (d, J = 8.0 Hz. 2 H), 6.87 (d. J = 8.0 Hz, 2 H). 5.24 (t. J = 7.1 
Hz, 1 H). 3.42 (d, J = 7.1 Hz. 2 H), 2.57 (t, J = 7.6 Hz. 2 H). 2.52 (t. J = 7.6 Hz. 2 
H). 2.28 (s. 3 H). 1.93 (m. 2 H); CIMS m/z 417 (M+1). 

3,{4.[3.(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phCTiyl}-2-l,2,4-tria2ol- 
l-yl-propionic acid ethyl ester (252) was prepared in the following manner. 

(a) 3-{4-[3-(5-Methyl-2-phenyl-oxazoM-yl)-propyll-pheny! )-2-l A4- 
triazol-l-yl-propionic acid ethyl ester (252). 




Prepared fiom bromide 251 (0.440 g. 1.357 mmol) by the General Method 
95-a. The title compound was obtained as a thick oil (0.492 g. 82%): *H NMR 
(CDQa. 400 MHz) 5 8.08 (m, 2 H). 8,00 (s. 1 H), 7,94 (s, 1 H). 1.49-1 Al (m. 3 
H), 7.06 (d, J « 8.0 Hz, 2 H), 6.88 (d. J = 8.0 Hz, 2 H), 5.17 (dd. J « 8.0 and 6.6 
Hz, 1 H), 4.21 (q, J = 7.1 Hz. 2 H). 3.43 (d. J = 7.3 Hz, 2 H). 2.62 (t, J = 7.6 Hz, 2 
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H), 2.53 (d, J = 7.3 Hz, 2 H). 2.28 (s, 3 H). 1.23 (t, J = 7.1 Hz, 3 H); OMS m/z. 
44S CM4-1). 



(b) Ethyl 2-1,2/4-Triazol-l-yl acetate (250) and Bromide (251). 

.Na.aOH 1)ljDA.EfeO,-a)«C 



5 




Ester 250 was prepared following the procedure described by Ainsworth 
and Jones (Ainswortb, C; Jones, R. G. /. Am. Chenu Soc. 1955, 77, 621-624). 
NMR (CX>a3, 400 MHz) S 8.19 (s, 1 H), 7.97 (s. 1 H), 4.96 (s, 2 H), 4.25 (q, J = 
10 7.1 Hz, 2 H). 1.28 (t. J = 7.1 Hz, 3 H); CIMS m/t 156 (M+1). 

Bromide 251. The title compound was prepared from ester 250 (1.0 g, 
6.445 nunol) following the General Method m. Bromide 251 was obtained as a 
thick oil (0.447 g, 21%): 'H NMR (CDa^, 400 MHz) 5 8.10 (s, 1 H), 7.98 (s, 1 
15 H), 7.35 (d, J = 8,3 Hz. 2 H), 6.86 (d, J = 8.5 Hz, 2 H), 5.16 (dd, J = 8. 1 and 6.7 
Hz. 1 H). 4.22 (q. J = 7.1 Hz, 2 H), 3,46 (d. J 7.6 Hz, 2 H), 1.23 (t, J = 7.1 Hz, 3 
H); CIMS /n/« 324 (M)*. 

RtfttPpIg 9? 

5-Metbyl-2-phenyl-4-prop-2-eny]oxazole(239). 

20 

Amide 256 (2.00'g, 9.205 mmol) was dissolved in TFA (16 mL) and 
TPAA (8 mL) was added. The mixture was heated at 35-40 "C for 16 h. The 
mixture was allowed to cool and the solvents removed under reduced pressure. 
The residoe was diluted with saturated NaHCQa (SO mL) and solid NaHCOs was 
25 added to neutralize the mixture. It then was extracted with ethyl acetate (3 x 60 
' mL). The comlnned organic extracts were washed vnth brine, dried overMgS04, 
filtered and the solvit removed. Purification by flash chromatography on silica 
gd eluting with hexanes:ethyl acetate (15:1) gave oxazole 239 (1.75 g, 95%): *H 
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NMR (CDQa, 400 MHz) 5 7.98 (d, / = 7.8 Hz. 2 H), 7.43-7.35 (m, 3 H). 6.03- 
5.93 (m, 1 H), 5.13 (dq, /= 16.9 and 1.7 Hz, 1 H), 5.09 (dq, /= 10.0 and 1.5 Hz, 
1 H), 3.29 (d, / = 6.3 Hz, 2 H), 2,32 (s, 3 H); CIMS m/i 200 (M + H)*; IR 3070. 



2924, 1638, 1450 cm 



-1 




EtgN, CH2CI2 

-78*to It 



1) LHMDS.THF,-78» 
2) 

78% 



Me 



" OH 



254 

PDC. CHaClg 
75% 



Me 



255 



Amide (2S6) was prepared in the following manner. 



(a) iV-(l-Acetylbut-3-enyl)benzamide (256). 



10 Amide 255 (2.098 g. 1 1 .839 mmol) was dissolved in THF (120 mL) and 

cooled to -78 °C under nitro^, A 1 -0 M solution of UIMDS in THF (1 L9 mL, 
11. 9 mmol) was added and the mixture stirred for 40 min. A solution of allyl 
bromide (1.33 mL, 15.39 mmol) in THF (10 mL) was added. The mixture was 
allowed to warm to room temperature and stirred overnight. The mixture was 

15 diluted with brine and the phases were separated. The aqueous phase was 

extracted with ethyl acetate (3 x 50 mL) and the combined organic extracts were 
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dried over MgS04, filtered, and tiie solvit removed. Purification by flash 
chromatogiaphy on silica gel eluting with h«(anes:ethyl acetate (2:1 to 1:1) gave 
amide 256 (2.02 g, 78%): 'H NMR (COas. 400 MHz) 8 7.79 (d. /» 7.1 Hz, 2 H), 
7.51-7.41 (m. 3 H), 6.95 (bd. 7 s 5,4 Hz, 1 H). 5.74-5,64 (m. I H). 5.17-5.12 (m. 2 
5 H). 4.88 (dt. 7= 6.8 and 5.4 Hz, 1 H). 2.85-2.78 (m, 1 H). 2.61-2.54 (m, 1 H), 2.28 
(s. 3 H); CIMS m/z 218 (M + H)*; JR 3263, 3081 , 1719, 1632, 1556 cm'^ Anal, 
calcd for CiaHisNOi: C, 71.87; H, 6.96; N. 6.45. Found: C, 71.91; H, 7^03; N, 
6.52. 

10 (b) Amide (255). 

According to the method of EUinger. L. P.; Goldberg, A. A, /. Chem. Soc. 
1JM9, 263. Alcohol 254 (3.0 g, 16.7 mmol) was dissolved in CHaaa (60 mL) and 
PDC (9.42 g, 25.0 mmol) was added. The mixture was stiired at room temperature 

15 for 24 and more PDC (9.42 g, 25.0 mmol) was added. Stirring was continued for 
24 h. The mixture was diluted with ethyl acetate and filtered through a celite pad. 
The residue was then passed through a shoroom temperature silica gel column 
eluting with ethyl acetate. The solvent was removed and the residue was purified 
by flash chromatography on silica gel eluting vdth hexanesiethyl acetate (1:1) 

20 containing MeOH (0 to 4%). TTiis purification afforded amdde 255 as a white solid 
(2.21 g, 75%); 'H NMR (CDCI3, 400 MHz) 5 7.76 (dd, J = 7.0 and 1.5 Hz, 2 H), 
7.48-7.36 (m. 3 H), 6.96 (bs, 1 H), 4.30 (d. 7* 4.6 Hz. 2 H), 2.21 (a, 3 H); CIMS 
in/feI78(M + H)*. 

25 (b- 1 ) An alternative route to benzamidoacetone 255 is shown below. 

This route elinunates the PDC oxidation that is tedious to woifc up. 
This method does not require chromatographic purificaticm and 
affords amide 6 in 63% for the two steps. 
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255 



(c) iV-(2-Hydroxypropyl)benzamide (254). 

5 The title compound was prepared according to the method of Arai, IC; 

Tamura, S.; Masumizu, T.; Kawai, K--L; Nakajima, S.; Ueda. A. Can. J. Chenu 
1990;5S;903-907. A solution of DL-l-amino-2-propanol (3.4 mL, 43.2 mmol) 
and trlethylamine (1 6,4 mL, 1 17.9 mmol) in CH2CI2 (60 mL) under nitrogen was 
cooled at -78 ""C, Benzoyl chloride (4-6 mL, 39.3 mmol) was added diopwise. The 

10 mixture was allowed to warm slowly and stirred at room temperature overnight It 

was then diluted with CH2CI2 (100 mL) and washed with cold 5% HQ and brine. 
The phases were separated and the aqueous phase was extracted with CH2CI2 (2 x 
50 mL). The combined organic extracts were dried over MgS04, filtered, and the 
solvent removed. The residue was dried under vacuum to give amide 254 as a pale 

15 yellow solid (6.21 g, 88%): NMR (CDCI3, 400 MHz) 8 7.75 (d, J = 6.8 Hz, 2 
H), 7,49^7.39 (m, 3 H), 6.57 (bs, 1 H), 4.00 (m, 1 H), 3.67-3.61 (m, 1 H). 3,31- 
3.24 (m. 1 H). 1.22 (d,/ = 6.3 Hz, 3 H). 



Example 96 

3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-prop-l-ynyl]-phenyl}-2-pyridin^ 
20 3-yl-propionic acid (261), 
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N 



261|PD 0331961-0000 



10 



15 



G^era] ProcedvTO96. 3-{4-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-prop-l- 
ynyl]-phenyl}-2-pyridin-3-yI-propionic acid methyl ester 4a (0.284 g, 0.630 
mmol) was dissolved in THF (15 mL) and water was added (5 mL), Lithiiun 
hydroxide monoliydrate (0-040 g, 0.945 mmol) was incorporated and the mixture 
was stirred at room temperature for 1 k The organic solvent was.removed in the 
rotary ev^orator at room temperature. The aqueous residue was diluted with 
water and extracted with Et20 (2 x 45 mL). The aqueous phase was then acidified 
with 10% HQ. The product was extracted with CHiaa-CHCfe. The extracts were 
dried over magnesium sulfate, filtered and the solvent removed. Purification by 
column chromatography on silica g^l eluting with methanol in chloroform (0 to 
10%) afforded the title compound as a solid (0,100 g, 37%): mp 1 15-1 17 **C; 
CIMSw/z 423.1 (M+1). 

3-{4-[3K5-Methyl-2-phenylK)xazol-4-yl)-propil-ynyl]-phenyl]-2-pyridin- 
3-yl-propionic acid methyl ester (260) was prepared in the following manner. 

(a) 3-{4-[3-(S-Methyl-2-phenyl-oxazol-4-yl)-prqp-l -ynyl]-phenyl }-2- 



pyridin-3-yl-propionic acid methyl ester (260). 





N 



COOCH2CH3 



Br 



259 

Pd(PPh3)4. Cul 
EtsN, DMF 



46% 




256 



260 
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General Procedure 96-a, Bromide 258.354 g, 4.051 mmol) and alkyne 
259.04 g, 5.266 mrool) were dissolved in dry DMF (14 mL). Triethylamine (1.7 
mL, 12.153 mmo]) was added and nitrogen was passed through the reaction 
5 mixture for 0.5 h. Pd(PPh3)4 (0.328 g, 0.284 mmol) was added foUowed by Oil 
(0.154 0.810 mmol). The mixture was heated at 80 ""C for 24 h under nitrogra. 
Hie mixture was allowed to cool and diluted with water (100 mL) and BtaO (70 
mL). The phases were separated and the aqueous phase was extracted with Et20 
(4 X 60 mL), The combined organic extracts were washed with water and brine. 
10 Activated carbon was added and the mixture was boiled for 15-20 min. After 

cooling to room temperature, the mixture was dired over MgS04, filteied and the 
solvent removed. Purification by flash chromatography on silica gel eluting with 
ethyl acetate in hexanes (0 to 30%) gave pure 260 as a thick oil (0.838 g. 46%): 
CIMS/I3/Z451 (M + H)^ 

15 

(b) 3-(4-Bn>mo-phenyl)-2-pyridin-3-yl-propionic add ethyl ester 
(258). 




20 General Procedure 96-b Ester 257.63 g, 9.861 mmol) was dissolved in dry 

THF (20 mL) and cooled to -78®C under a nitrogen atmosphere A 1.0 M solution 
of LHMDS in THF (10.8 mL, 1 0.8 mmol) was added. The mixture was stirred at - 
78 to -40 °C for 1.25 h. A solution of 4-chlorobenzyl bromide (2.43 g, 11.833 
mmol) in TUF (5 mL) was added. The reaction was allowed to reach room 

25 temperature overnight. The mixture was quenched with water (40 mL) and diluted 
with EtOAc (30 mL). The phases were separated and the aqueous phase was 
extracted with EtOAc (30 mL X 3). The combined organic extracts were washed 
with brine, dried over magnesium sulfate and the solvent removed. Purification by 
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column chromatography on silica gel eluting witfi EtOAc in hexanes (0 to 45%) 
afforded bromide 258 an oil (1 .37 g, 42%): CIMS m/t 334.6 0*4)*- 

Example 97 

3-{4-(3-(5-M^yl-2-phenyl-oxazol-4-yl>propyl]-pb»iyl}-2-pyridjn-3-yl- 
5 propionic acid (264). 




This compound was pr^ared from 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4- 
yl)-propyl]-pheny]}-2-pyridin-3-yl-propionic acid ethyl ester 263 following 
10 General Procedure 100. TTie tide compound was obtained as a solid in 58% yield: 
mp 138-141 °Q CIMS m/z ATI.! (M+1). Anal, calcd for QwH26N203-1.0 H2O: C, 
72.95; a 6.35; N, 6.30. Found: C, 72.64; H. 6.32; N, 5.97. 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl3-phenyl }-2-pyridin-3-yl- 
1 5 propionic acid ethyl ester (263) was prepaied in the following manner. 



(a) 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyI }-2- 
pyridin-3-yI-propionic acid ethyl ester (263). 




General Procedure 97-a. A solution of 5-methyl-2-phenyl-4-prop-2- 
enyloxazole (262) (0.20 g, 1 .003 mmol) in dry THF (5 mL) was added to a 0.5 M 
solution of 9-BBN in THF (4 mL, 2.0 mmol) at 0 *C under a nitrogen atmosphere. 
The ice bath was removed and the mixture was stured at room temperature 
25 o^nsmight. The 9-BBN adduct was then added to a fla^ containing bromide 258 
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(0.351 g, 1.053 mmol), Pda2(dppf) (0.073 g. 0.1 mmol), CS2CO3 (0.588 g, 1.805 
mmol), PhaAs (0.030 g, 0.1 mmol), water (0.22 mL, 12 mmol) and DMF (5 mL). 
The reaction mixture was stiired at room temperature under a nitrogen atmosphere 
overnight At the of this time, the mixture was cooled in an ice bath and 3 M 
5 NaOAc (6 mL) was added followed by 30% H2O2 (3 mL). Stirring was continued 
for 2 h« allowing the reaction to warm to room temperature slowly. Wat^ (50 mL) 
was added followed by EtiO and EtOAc. The phases were separated and the 
aqueous phase was extracted with EtiO-BtOAc (30:5 mL x 4). The combined 
CMganic extracts were washed with brine, dried over magne^um sulfate and the 
10 solvent removed. Purification by column chromatogr^hy on silica gel eluting 

with EtOAc in hexanes (0 to 25%) afforded ester 263 as a thick oil (0.272, 60%): 
CIMSw/fe 455.2 (M+1). 

3.(4-[3.(S.Methyl'2*phenyl-oxazol-4"yl)-propyl]-pbenyl}-2-pyridin-3-yl- 
15 propionic acid (267). 




This compound was prepared from 3-{4-[3-(5-Methyl-2-phenyl-oxa2ol-4- 
yl)-propyI]-phenyl}-2-thiophen-3-yl-i)ropionic acid ethyl est«r (266).. The 
20 purification was carried out by chromatograi^y on silica gel eluting with ethyl 

acetate in hexanes (0 to 45%). The title compound was obtained as a solid in 58% 
yield: mp 112-1 14 ^C; C3MS m/z 432.1 (M+1). Anal, calcd for C26H2SNO3S: Q 
72.36; H. 5.84; N. 3.25. Found: C, 72.18; H, 5.97; N, 3.04. 

25 3-{4-[3'(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl}'2-thiophen-3- 
yl-propionic acid ethyl ester (266) was prepared in the following manner. 
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(a) 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyI }-2- 
thiophen-3-yl-propiQnic acid ethyl ester (267). 

This compound was prq>aied following General Procedure 98^a using 
bromide 266 for the Suztdci coupling. Ester 267 was obtained as thick oil in 78% 
yield: CJMS m/z 460.2 (M-i-1). 

(b) 3-(4-Bromo-pba)yl>2-tbiofdien-3-y]-propionic acid ethyl ester 



This compound 266 was prepared from ester 265 following General 
Procedure 98-b and obtained as thick oil in 94% yield: CIMS nt/z 339.0 (M)*. 

Example 99 

2-Biphenyl^yl-3-{4-[3-(5-methyl-2-ph6nyl-oxazol-4-yl)-propyl]- 
phenyl} -propionic acid (270). 



This compound was pr^ared from 2-Biphenyl-4-yl-3-{4-[3-(5-methyl-2- 
phen)1-oxazol-4-yl)-propyl]-phenyI}-propionic acid ethyl ester (269) by 
hydrolysis. Hie purification was carried out by chromatography on silica gel 
ehiting with ethyl acetate in hexanes (0 to 30%). The title compound was obtained 
as a solid in 96% yield: mp 158-160 "C; CIMS m/z 502.3 (M+1). Anal, calcd for 
C34H31NO3: C. 81,41; H, 6.23; N, 2.79. Found: C, 81.05; H, 6.42; N, 2.63. 



(266). 



1)LHMDS,THF,-40*C 
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2-Biphenyl-4-yl-3-4^[3K5-methyl-2-phenyl-oxazol-4-yl)-piX)pyl]-phcn^^ } t 
propionic acid ethyl ester (269) was prqpared in the following manner. 

5 (a) 2"Biphen^-4-yI-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]- 

phenyl }-propiomc acid ethyl ester (269). 




2-Biphenyl-4-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l-ynyl]- 
10 phenyl ) -propionic ttcid ethyl ester (268, See Example 104) (0-325 g, 0.61 8 mmol) 
was dissolved in THF (50 mL) and hydrogenated over Raney Nickel (1.0 g) 
overnight. The mixture was filtered off and the solvent removed. Purification by 
c'hfomatography on silica gel eluting with ethyl acetate in hexanes gave 6c as clear 
oil (0.254 g, 77%): CIMS wi/z 530.2 (M+1). 

15 Example 100 

2-Biphcnyl-4-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l-ynyl]- 
phenyl} -propionic acid (273). 




20 This compound was prepared from ester 272. The reaction mixture was 

heated at 80 for 7 h. The purification was carried out by chromatography on 
silica gel eluting with methanol in chloroform (0 to 6%). The title compound was 
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obtained as an orange solid in 54% yield: mp 163-165 *C; CMS nilz 498^ 
CM+1). 

2-Biphenyl-4-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l.ynyl]- 
phenyl}-piopionic acid ethyl ester (268) was prepared in the following manner. 

(a) 2-BiphenyI-4-yl-3-{4-[3-(5-methyI-2-phenyI-oxaj»l-4-yl)-prop-l- 
ynyI]-phenyl}-pnq)ionic acid ethyl ester (268) 




10 

This compound was obtained from bromide 271 by following the General 
Method n. Ester 268 was obtained as a thick orange oil in 37% yield: CIMS m/z 
526 (M+1). 



(b) 2-Biph«iyl-3-(4-Bromo-phenyl>pn:>pionic add ethyl ester (27 1 ). 




This compound was prepared from 27. It was obtained as a white solid in 
35% yield: CIMS mh, 409.0 (M)*. 

Example 101 

2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-ph«iyl-oxa2ol-4-yl)-pn)p-l-ynyl]- 
phmyl }-propionic add (278). 
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This compound was prepared from ester 277. The purification was carried 
out by chromatography on silica gel eluting with ethyl acetate in hexancs (0 to 
5 45%). The title compound was obtained as a solid in 96% yield: mp 105-107 °C; 

CaMS m/z 498.2 (M+1). Anal, calcd for C34H27NO343 H2O: C, 78.38; H, 5.73; 
N. 2.69. Found: C. 78.22; H, 5.57; M. 2.59. 

2-BiphenyI-3-yl-3- { 4-[3-(5-methyI-2-phenyI-oxazol-4-yl)-prop- 1 -ynyl]- 
1 0 phenyl }-propionic acid methyl ester (277) was prepared in the following manner. 

(a) 2-BiphenyI-3-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l - 
ynyl]-phenyl) -propionic acid methyl ester (277). 




This compound was obtained from bromide 276 following General 
Procedure 100-a. Ester 277 was obtained as a thick orange oil in 12% yield: CIMS 
512.2 (M+1). 



20 (b) 2-Biphenyi-3-yI-3-(4-Bromo-phenyI)-propionic acid methyl ester (276). 
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CQzCHs 




1)LHMDS,THF,0**C 



98% 




10 



15 



This compound was prepared from ester 275. It was obtained as a tbiclc, 
coloriess oU in 98% yield: CIMS m/z 395.1 (M)^ 

(c) 2-bipiienyl-3yl-aoetic acid method ester (275). 



Bromide 274 (1.872 g, 8.172 mmol) and phenylboronic acid (1.49 g, 
12.258 mmol) were dissolved in DME. Sodium carbonate (1.73 g, 16.344 mmol) 
was added. Nitrogen was bubble into the reaction mixture for 25 min. Pd(PPh3)4 
(0.471 g, 0.408 mmol) was added and the reaction mixture was heated at 90 for 
40 h. Mixture cooled at it, diluted with ethyl acetate (30 mL) and water (30 mL) 
was added. Phases separated. Aqueous phase extracted with ethyl acetate (3 x 35 
mL). The combined extracts were dried over magnesium sulfate, filtered and the 
solvent removed. The residue was purified by column chnunatography on silica 
gel elnting with ethyl acetate in hexanes (0 to 5 %). Ester 275 was obtained as a 
thick oil (0.706 g, 38%): CIMS 227.0 QA+l). 

(d) 2-(3-Bromo>phaiyI>acetic acid methyl ester (274). 




Ha PhB(OH)2. Pd(PPha)4. 



38% 
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2-(3-Bromo-phenyl)-acetic acid (5.00 g, 23.25 inmol) was dissolved in 
toluene/MeOH (10:5 mL). The solution was cooled in an ice bath and 2.0 M 
solution of trimethylsilyldiazomethane in h^anes (14 mL, 28 nunol) was added 
dropwise. Hie mixture was stined at room temperature overnight The mixture 
5 was quenched with acetic acid and stirred for 0.5 h. Solvents ranoved and die 

residue purified by colunrn chromatografdiy on silica gel eluting with ediyl achate 
in hexanes (0 to 5 %). Ester 274 was obtained as a clear oil (4.59 & 86%): QMS 
wfe22S.9(M)* 

Example 102 

10 2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]- 
phenyl}-propionic add (280). 




Hiis cranponnd was prepared fix>m ester 279 following General Procedure 
15 100. Purification was carried out by chromatography on silica gel eluting with 

ethyl acetate in hexanes (0 to 30%). The title compound was obtained as a solid in 
69% yield: mp 75-80 °C; CIMS m/z 502.3 (M+1). Anal, calcd for Cs^HjiNOs-O.l 
H2O: C, 81.12; H, 6.25; N. 2.78. Found: C. 80.80; H, 6.33; N. 2.69. 

20 2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]- 

phenyl}-propionic add methyl ester (279) was prepared in the following manner. 



(a) 2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-phenyl-axa2ol-4-yl)-propyl]- 
phenyl}-pwq)ionic add methyl ester (279). 
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10 



15 



This componnd was prq[>ared following Sample 1 04 using bromide 272 
for Ae Suzuki coupling. Ester 279 was obtained as a thick oil in 37% yield: CIMS 
iwfe 516 J (M+1). 

Example 103 

2-(5-Methy]-isoxazoI-3-yl)-3-{4-[3-(5-inethyl-2-ph^yl-oxazoI-4->4)- 
propyI]-phenyl}-propionic acid (284). 



This compound was prepared ftom ester 3-(4-Bron)o-phenyl)-2-(5-MethyI- 
isoxazol-3-yI)-propionic add ethyl ester (283) by LiOH-mediated hydrolysis. Tte 
puiiiication was canted out by chromatography on silica gel eluting with ethyl 
acetate in hexanes (0 to 30%). The title compound was obtained as a solid in 69% 
yield: mp 75-80 "C; OMS m/z 502.3 (M+1). Anal, calcd for C34H3iNC»3 0.1 HjO: 
C. 81.12; H, 6.25; N. 2.78. Bound: C. 80.80; H. 6.33; N, 2.69. 

2-(5-M6thyl-isoxazol-3-yl)-3-(4-[3-(5-methyl-2-phenyl-oxazoI'4-yl)- 
FMfopyl]-phenyI)-piDpionic acid ethyl ester (283) (PD 0335776-0000) was 
prepared in the following manner. 

(a) 2-(5-Methyl-isoxazol-3-yl)-3-{4-[3-(5-methyl-2-phenyl-oxazol-4- 




264, PO 0836453-0000 



yl)-pn)pyl]-phenyl}-propionic acid ethyl ester (283). 



25 



This compound was prepared following General Procedure 100-a using 
bromide 282 for the Suzuki coupling. Ester 283 was obtained as thick oil in 84% 
yield: OMS m/z 459.3 (M+1). 
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(b) 3K4-Biomo-phenyl>2-(5-Methyl-isoxa20l-3-yl)-propiom^ acid 
ethyl ester (282). 




5 This compound was prepared from ester 281 following General Ptocedure 

97-b and was obtained as a thick oil in 56% yield: CIMS m/z 338.0 (M)*. 

'Ei^mpls^ 104 

2<3-MethyWsoxazol-5-yI>3-{4-[3-(5-methyl-2-phenyl-oxa^^ 
propyl]-phenyl}^ropionic acid (288). 



10 




This compound was prepared from 2-(3-Methyl-isoxazol'5-yl)-3-{4-[3-(S- 
methyl-2-phenyl-oxa2ol-4-yl)'propyll-phenyl}-propionic acid methyl ester (287) 
following General Procedure^. Hie purification was carri^ out by 
15 chromatography on silica gel eluting with methanol in chloroform (0 to 5%). The 
title compound was obtained as an off-white solid in 85% yield: mp 133-135 **C; 
CIMS m/z 431.2 (M+1). Anal, calod for C26H26N2O4: C, 72.54; H, 6.09; N, 6.51. 
Found: C, 72.32; H, 6.28; N, 6.41. 



20 2-(3-Methyl-isoxazol-5-yl)-3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yl)- 

propyl]-phenyl) -propionic acid methyl ester (287) was prepared in the following 
manner. 
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(a) 2-(3-Methyl-isoxazol-5-yl)-3-{4-[3-(5-inethyl-2-phenyl-oxazol-4- 
yI)-pn)pyl]-phenyl)-propionic add methyl ester (287). 




5 This compound was prepared following General Procedure 96-a using 

bromide 286 for the Suzuki coupling. 2-<3-Methyl-is6xazol-5-yl>3-{4-[3-(5. 
methyI-2-phenyl-oxazol-4-yI)-propyl]-phenyl}-propionic acid methyl estar (287) 
was obtained as thick oil in 60% yield: CIMS m/z 4S9.3 (M-t-1). 

10 (b) 3-(4-Bromo-phenyl>2-(3-Metfayl-isoxazoI-5-yl)-propionic acid 

ethyl ester (286). 

1)LHMDS.THF,-78oC 



SOCia* MeOH f Bi 

P 




79% \^ a4% 

285 




This compound was prepared from ester 285 following General Procedure 
15 96-b and was obtained as a thick oil in 34% yield: CIMS m/z 324.0 (M)*. 

(c) 3-Methyl-isoxazoI-5-ylracetic acid methyl ester (285), 

3-Methyl-isoxazol-5-yI-acetic acid (3.0 g, 21.257 mmol) was dissolved in 
20 MeOH (50 mL) and cooled in an Ice bath. Thionyl chloride (2.3 mL, 31.9 mmol) 
was added and the ice bath removed. Tlie mixture was heated at 40 ''C for 24 h. 
The solvent was removed and the residue purified by distillation. The title 
compound was obtained as a clear oil (2.62 g^ 79%); bjp 81-82 "^C (at 0.7 inmHg); 
CIMS w/z 154.1 (M+1). 



wo 03/018553 



PCTyiB02/02843 



-261- 



Example 105 

(S)-3-(4-{ [(5-Methyl-2-phenylK)xa2ol-4-ylmethyl)-ainino]-mefliyl ^ 
pheny])-2-pyrrol-I-yl-pn^ionic acid (294), . 
6 




TFA;CHaCl2(1:2) ^ HzN 




292 



CHO 



290 



Y3 



NaBH(OAc)3 
EtaN. DCE, 
4AMS 
66% 




2d4p PD 0333674-OODO 



293 



10 



Tins compound was prepared from ester 293 following Gen^^ Procedue 
100. The purification was carried out by chromatography on silica gel eluting with 
methanol in chloroform (0 to 5%). The tide compound was obtained as an off- 
white solid in 74% yield: mp 163-165 ""C; dMS m/z 416.2 (Ms-1). Anal, calcd for 
C25H25N3Q3-0.42 CHQa: C. 65.57; H, 5.50; N, 9.02. Found: C, 65.26; H. 5.81; N. 
8.86. 



IS 



(5)-3-(4- { [(5-Mefliyl-2-phenyl-oxa2ol-4-ylmethyl)-amino]-metbyl ) - 
phenyl)-2-pyrroH-yl-propionic acid methyl est^- (293) was prepared in the 
following manner. 



(a) (5)-3-(4-{ [(5-MethyI-2-phenyl-oxazol-4-ylmethyJ)-amii}0]- 

methyl}-phenyl)-2-pyrrol-l-yl-propionic acid methyl ester (293). 
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Carbamate 292 (0.326 g, 1.130 mmol) was dissolved in dichloromethane 
(6 mL) and cooled in an ice bath. TPA (3 mL) was added and the mixture was 
stirred for 10 min and the ice bath was removed. The reaction mixture was stirred 
at room temperature for 3 b. The solvents were removed and the lesidue dried 
5 under high vacuum. The residue was then dissolved in 1,2-dichloroefhane (15 mL) 
and EtaN (0.39 mL, 2.825 mmol) added After 5 min, aldehyde 290 (0.215 g, 
0,837 nmiol) was added, followed by NaBH(OAc)3 (0.283 g, 1.339 mmol) after 

10 min. The mixture was stirred at room temperature for 1 8 h. Additional 
NaBH(OAc)3 (0.300 g) was added and sdrring continued for 5 h. Hie mixture was 

10 diluted with dichloromethane and Altered through a cdite pad. Saturated 
NaHCQs was added and the phases were separated. The aqueous phase was 
extracted with dichloromethane (3 X 25 mL). The combined extracts wm dried 
over magnesium sulfate, filtered and the solvent removed. The solvents were 
r^oved and the residue was purified by column chromatography on silica gel 

15 eluting with methanol in chloroform (0 to 5 %). Ester 293 was obtained as a thick 

011 (0.236 g, 66%): CSMS m/z 430.2 (M+1). 



(b) Preparation of (5-Methyl-2-phenylK>xazoI-4-yImethyl)-carbamic 
acid tert*butyl ester (292). 




20 2d1 292 

Acid 291 (3.0 g, 13.8 nmiol) was dissolved in dichloromethane (70 mL) 
und^ nitrogen. The mixture was cooled in an ice bath and then oxalyl chloride 
(1.7 mL, 19.32 mmol) was added, followed by DMF (0.053 mL, 0.69 mmol). The 
25 ice bath was removed after 20 min and the reaction mixture stirred at room 
temperature for 5 h. The solvent was removed. The residue was dissolved in 
acetone and cooled at 0 **C. A solution of sodium azide (1.19 g. 18.354 mmol) in 
water (4.2 mL) was added. The mixture was stirred at 0 °C for 1 h, then it was 
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diluted With water and extracted wth toluene (4x35 mL). The combined extracts 
were dried over magnesium sulfate, filtered and the solvent removed. The readue 
was dissolved in toluene (80 mL) and tert-BuOH (2.64 mL. 27.6 mmol) was 
added. The solution was heated at reflux for 18 h. The solvents wew removed and 
5 the residue was purified by column chromatography on silica gel ehiting with 

ethyl acetate in hexanes (0 to 25 %). Carbamate 292 was obtained as a solid (2.33 
g, 58%); CIMS nt/z 289.1 (M+1). 

(c) (S).2-Pym3l-l-yl-3-(4-fonnyI-phenyl)-propionic acid methyl ester 
10 (290). 

CO,Pd(OAC)2.dppp. . 
(oct)aSH BsN. PMF 



290 
2B9 



A mixture of triflate 289 (3.0 g. 7.950 mmol), Pd(OAc)2 (0.065 g, 0.289 
imnol). dppp (0.122 g, 0.295 mmol). EtjN (0.92 mL, 6.60 mmol), (octyDsSiH 

15 (238 mL, 5.298 mmol) in DMF ( 45 inL) was stirred and heated at 70 X under 

500 psi of CO for 14 h. The solvent was removed and the residue was dihited with 
EtaO (50 mL) and washed with water (70 mL). The aqueous phase was extracted 
with EtaO (4 X 50 mL). The combined extracts were dried over magnesium 
sulfate, filtered and the solvent removed. The residue was purified by column 

20 chromatography on silica gel eluting with ethyl acetate in hexanes (0 to 25 %). 

•nie title compound 290 was obtained as an orange solid (1.11 g. 54%): CMS mfz 
258.1 (M+1). 

Kxflmole 106 

(iS).3-(4-{[AcetyH5-m6thyl-2-phenyl-oxazol-4-ylraethyl)-amino]- 
25 methyl}-phenyl)-2-pyrrol-l-yl-propionic acid (296). 
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2e6» PO 0334776-0000 



Ester 295 (0,268 g, 0,570 mmol) was dissolved in THF (15 mL) and water 
was added (5 mL). Lithium hydroxide monohydrate (0.036 g, 0.885 mmol) was 
5 incorporated and the mixture was stirred at room temperature for 2.5 h. The 

organic solvent was removed in the rotary evaporator at room temperature* Hie 
aqueous residue was diluted with water and cooled in an ice bath. It was then 
acidified with 10% HCl. The solid that was obtained was separated by filtration, 
washed with water, and dried under high vacuum at 50 for 12 h to give the title 
10 compound as a yellowish-pale brown solid (0.241 g, 92%): mp 97-100 ^C; CIMS 
m/z 458.2 (M+1)- Anal, calcd for C27H27N3O4 O.5 H2O: C, 69.51; H, 6.05; N, 9.01. 
Found: C, 69.32; H, 6.02; N, 8.73. ' 

Preparation of (5)-3-(4-{ [Acetyl-(5''methyl-2-phenyl-oxazol-4-ylmethyl)- 
15 aminol-methyl } -phenyl)-2-pyrroM -yl-propionic acid methyl ester (295) was 
prepared in the following manner. 



(a) (S)-3-(4- { [ Acetyl-(5-methyl-2-phenyl-oxa2ol-4-ylmethyl)-amino] 
methyl )-phenyl)-2-pyrrol-l-yl-propionic acid methyl ester (15). 
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(5)-3K4-{K5-Methyl-2-phenyI-oxazd-4-ylmethyl)-a^ 
phenyl)-2-pym)H-yI-prDpionic acid methyl ester (293) (0.245 g. 0.570 mmol) 
was dissolved in dichlorometbane (10 mL) and cooled in an ice bath. Pyridine 
(0.1 15 mU 1-425 mmol) was added followed by AC2O (0.107 mL, 1.14 mmol). 
5 The ice bath was removed after 30 min and the mixture stined at room 

temperature for 20 h. dichloromethane (50 mL) was added and the solution was 
washed with 10% HCl, sat. NaHCOs, sat. NaQ. The organic phase was dried over 
magnesium sulfate, filtered and ttie solvent removed* The solvrats weie removed 
and the residue was dried under high vacuum overnight to give a pale yellow oil 
10 (0.295 g): CIMS nt/z 472 (M+1). 

Example 107 

(S)-3-(4-{[NfethyK5-nieihyl-2-phenylH)xa2ol-4-ylmethyl)-ami 
methyI}-phenyl)-2-pyrroH-yl-piopionic acid (298). 




280^ PD 0336444-0000 

15 

This compoimd was prepared from ester (5)-3-(4-{ [Methyl-(5-methyl*2- 
phenyl-oxazol-4-yImethyl)-aniino]-methyl}-phenyl)-2-pyrrol-l-y]-propioni^ acid 
m^yl ester (297) following Graeral Procedure 96. The purification was carried 
out by chromatography on silica gel eluting with methanol in chloroform (0 to 
20 10%). The title compound was obtained as a solid in 89% yield: mp 133-135 X; 
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CIMS m/z 430.3 (M+1). Anal, calcd for CzfiHirNaOa- L71 H2O: C, 67.84; H, 6.66; 
N, 9.13. Found: C, 67.85; H, 6.39; N, 8.73. 

(5)'3-(4-{iMethyl-(S-methyl-2-phenyl-oxazoI*4-ylm 
methyl }-pbenyl)-2-pyrrol-l-'y]-propioiuc acid methyl ester (297) was prepared in 
the following manner. 

(a) (5)-3K4-{[Methyl-(S-methyl-2-phray]H>xa2ol-4-ylmethyl)-^^ 
methyl}-pheny]>2-pynol-l-yl-propionicacid methyl ester (16). 

(iS)-3-(4-{[(S-]Vfethyi-2-pheny]K)xazol-4-ylmethyl)-anijn 
phenyl)-2-pyrroI-l-yl-propionic acid methyl ester (293) (0.432 g» 1.006 mmol) 
was dissolved in 1,2-dichloroethane (10 mL) a:nd 37% formaldehyde solution 
(0.090 mL. 1.106 mmol) was added, followed by NaBH(OAc)3 (0.300 g« 1.408 
mmol). The mixture was stirred at room temperature for 24 h under nitrogen. Sat. 
NaHCQs (30 mL) was added and the mixture was stirred for 20 min. At this time* 
it was diluted with dichloromethane and the phases were separated. The aqueous 
phase was extracted with dichloromethane (3 x 30 mL). The combined extracts 
were dried over magnesium sulfate, filtered and the solvent removed. The solvents 
were removed and the residue was purified by column chromatography on silica 
gel elutiung with methanol in chloroform (0 to 3%). Ester 16 was obtained as a 
thick pale yellow oil (0.417 g. 93%): CIMS m/z 444,2 (M+1). 

Example 108 

(iS)-3-(4- { [2-(5-Methyl-2-phenyl-oxazol-4-yl)-.ethylamino]-methyl } - 
phenyl)-2-pyrroH-yl-propionic acid (304). 
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This compound was prepared from (5)-3-(4-{I2-(5-Methyl-2-phenyl- 
oxazoM-y])-ethylamino]-methyi}-phenyl)-2-pynxjM.yl.propionic acid methyl 
ester (303) foUowing General Procedure 97. The purification was earned out by 
chromatography on silica gd eluting with methanol in chloroform (0 to 12%). The 
tide compound was obtained as a white solid in 54% yield: mp 208-210 °C; CDAS 
mfy, 430.2 (M+1). Anal, calcd for C26H27N3O3 O.6 H2O: C. 70.92; H. 6.46; N. 934. 
Found: C, 70.60; H, 6.3^1; N, 9.48. 

C^-3-(4-{t2-(5.Methyl-2-phenyl-oxazol-4-yl).ethyIaraino]-methyl}- 
phenyl)-2-pyiTol-l-yl-propiomc acid methyl ester (303) was prepared in the 
following manner. 

(a) (5)-3-(4- { r2-(5-Methyl-2-pheny]-oxazol^yl).ethylaminol- 

methyl}-phenyl)-2-pym>l.l-yl-propionic acid methyl ester (303). 



Amine 302 (0.392 g, 1.642 mmol) was suspended in 1.2-dichlorDethane 
(15mL). EtjN (0.252 mL. 1.806 mmol) added and the mixture stirred for 10 mir 
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Asoliition of aldehyde 290 (0.352 g» 1.368 minoOin i;2-dichloroethane(lSiiiL) 
was incoiporated. After 10 min, NaBH(OAc)3 (0.40S g, 1.915 mmol) was added. 
The mixture was sdrred at room temperature for 1 8 h. Additional NaBH(OAc)3 
(0.290 g) and 4A MS (0.4 g) were added and stirring continued for 12 h. More 
5 NaBH(OAc)3 (0.1 SO g) was added and stirring continued for 3 days. The mixture 
was diluted with dichloromethane and filtered through a cdite pad. Saturated 
NaHCQa was added and the phases were separated. The aqueous phase was 
extracted with dichloromethane (3 x 25 raL). The combined extracts were dried 
over magnesium: sulfate, filtered and the solvent removed. The solvents were 
10 removed and the residue was purified by column chromatography on silica gel 

eluting with methanol in chloroform (0 to 5 %). Es^ 21 was obtained as a yellow 
oil (0.461 g. 76%): CIMS m/z 444,2 (M+1). 

(b) 2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethylamine hydrochloride 
15 (302). 

T«CI, Et^N, DCM ^^^^^--''V^f^ y—^ NaN3,DMSO '^s^.^^-s^n 




Hal 




eS% ur^O 100% 




300 



1)PPha,H20,THF 



Ha H&N, 



301 

77% 
2 steps 




302 



Alcohol 299 (3.87 g, 19.04 mmol) was dissolved in dichloromethane (60 
mL) and cooled to 0 **C. Tsa (435 g, 22.85 mmol) was added followed by EtaN 
20 (5.3 mL, 38.08 nrniol). The mixture was allowed to warm to room temperature 
overnight Then, it was diluted with dichloromethane (100 mL) and the solution 
washed with cold 5% HCl (2 X 50 mL), sat. NaHCQs (50 mL), dried over 
magnesium sulfate, filtered and the solvent rmioved. The solvents were removed 
and the residue was purified by column chromatography on silica gel eluting with 
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ethyl acetate in hexanes (0 to 30%). Tosylate 300 was obtained as a yellowish 
solid (4.41 65%): CIMS m/z 358.1 (M+1). 

Tosylate 300 (4.41 12.34 mmol) was dissolved in DMSO and NaNs 
(1 .04 g, 16.04 nunol) was added. Hie mixture was stirred at room temperature for 
5 3 days. The solution was diluted with water (150 mL) and extracted with EtiO (5 
X 100 mL). The combined extracts were dried over magnesium sulfate, filtered 
and the solvent removed. Azide 301 was obtained as an orange oil (2.86 g): CIMS 
229.1 (M+1), 

Azide 301 (2.86 g, 12.53 mmol) was dissolved in THF (50 n)L) and PPh) 
10 (6.57 g, 25.06 mmol) was added followed by water (2.25 mL» 125.3 mmol). The 
mixture was stiired at room temperature for 20 h. The solvents were removed, the 
residue dissolved in Et^O and the solution extracted with 10% HCl (3 x 20 mL). . 
The combined aqueous extracts were washed with EtiO- The pH of the solution 
was adjusted to 14 with sodium hydroxide pellets. Hie mixture was extracted with 
15 Et20 (3 X 30 mL). )- The combined extracts were dried over magnesium sulfate, 

filtered and the solvent removed to leave a small volume. A 1.0 N solution of HCl 
in EXzO was added dropwise. The solid that precipitated was separated by 
filtration^ washed with EtaO and dried overnight to give amine 302 as the 
hydn>chloride salt Amine 302 was obtained as an off-white solid (2,316 g, T7%): 
20 CIMS m/z 203.1 (M+1). 

Example 109 

(5)-3-[4-({Benzyl'[2'(5-methyl-2-phenyl^xa2ol-4-yl)-ethyl]-aminol- 
methyI)-phenyl]-2-pyrrol-l-yl-propionic acid (306). 
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306p PD 033417&-00Q2 

ITiis compound was prepared from (5)-3-[4-({Benzyl-[2-(5-inethyl-2- 
phenyl-oxazol-4-yl)-ethyl]-aiTiino } -niethyl)-phenyl]-2-pyrrol- 1 -yl-propionic acid 
methyl ester (22), folJowing General Procedure 96. A solid was obtained after 
acidification with 10% HCl. The solid was separated by filtration, washed with 
water and dried under high vacuum to give an off-white solid (93%): mp 1 10-113 
^C; CIMS m/z 520.3 (M+1). Anal, calcd for CaaHaaNaCb-Ha: C, 71.27; 6.16; 
N, 7.56. Found: C, 71.22; H, 6.26; N, 7.42. 

(iO-3-[4-({Benzyl-[2-(5-methy|.2.phenyl-oxazol-4-yl)-ethyl]-^ 
methyI)Tphenyl]-2-pyrrol-l-yl-propionic acid methyl ester (305) was prepared in 
the following manner. 

This compound was prepared firom (5)-3-(4-{[2-(5-McthyI-2-phenyl- 
oxazoI-4-yl)-ethylamino]-methyl}-pheny]>2-pyrrol-l-yl-propionic acid methyl 
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ester (303) and benzaldehyde following Example 1 12, step a» and was obtained as 
an oil in 85% yield: CIMS m/z 534.3 (M+1). 

Example 110 

(iS)-3-[4-({Ben2»yl-[2-(5-methyl-2-phenyI-oxazol-4-yl)-eft^^ 




308, PD 0334172-0000 



This compound was prepared from (iS)-3-[4-({Benzoyl-[2-(5-methyl-2- 
phenyl<>xazol-4-yl>ethyl]-aniino}-methyl)*phenyl]-2*pyrrol-l-^^^ acid 
10 methyl ester (307). The title compound was obtained as a white solid in 91 %): mp 
105-1 10 CIMS m/z 534.2 (M+1). Anal, calcd for C33H3,N3O4-0.2 H2O: C. 
73.78; H, 5.89; N, 7.82. Found: C, 73.46; H, 5.76; N, 7.70. 



15 



(S)-3-[4-({Ben2oyl-[2-(5-methyl-2-phenyl-axazol-4-yl)-ethyl]-amino)- 
methyl>-phenyl]-2-pyrrol-l-yl-propionic acid methyl ester (307) was prepared in 
the following manner. 
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(a) (S)-3-[4-({Beiizoyl-[2-(5-niethyI-2-phenyl-oxazol-4-yl)-othyl]- 
ainino)-methyl)-phenylJ-2-pyiTO]-]-y]-propioiiic acid m^yl ester (307). 

* 

5 (5>3-(4-{[2-(5-Methyl-2-phenylH)xazol-4-yl).ethylami^^^ 

phenyl)-2-pyrrol-I-yI*propionic acid methyl ester (303) (0.286 g, 0.645 mmoJ) 
was dissolved in dicMoromethaiie (10 mL) and cooled in an ice bath. BtaN (0.180 
mL, 1 ,29 mmol) was added followed by PhCOCl (0.082 niL» 0.709 mmol). Hie 
ice bath was removed after 30 min and the mixture stirred at room tempn*atuie for 
10 20h. dichloromethane (SO mL) was added and the solution was washed with 10% 
Ha, sat. NaHCCb, sat NaQ. The org^ic phase was dried over magnesium 
sulfate, filtered and the solvent removed. The solvents were removed and the 
residue was purified by column chromatography on silica gel eluting with ethyl 
acetate in hexanes (0 to 4S%). The title compound was obtained as a clear oil 
15 (0.319 g, 90%): OMS m/z 548.2 (M+1). 

Example 1 1 1 

(iS>3-[-j^({Ac^yl-[2-(5-mediyl-2-phenylK)xazol-4-yl)-edi^^^ 
metiiyl)-phenyl]-2-pyrrol-l-yl.propionic acid (311). 
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PD 0334175-0000 

This compound was prepared from (5)- 3-[4-({ Acetyl-[2-(5-methyI-2- 
phenyl-oxazol-4-yl)-ethyl] -amino } •niethyl)-phen yl]-2"pyrrol- 1 -yl-propionic acid 
mediyl ester (310) following General Procedure 97, ITie purification was carried 
out by chromatography on silica gel eluting with methanol in chloroform (0 to 
10%). The title compound was obtained as a white solid in 79% yield: mp 
82-87^C; CIMS m/z 472.2 (M+1). Anal, calcd for C2SH29N3O4 O.4 H2O: C, 70.25; 
H, 6.27; N, 8,78. Found: C. 69.92; H. 6.16; N, 8.47. 

(5)- 3-[4-({Acetyl-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethyll-aniino}- 
methyI)-phenyl]-2-pynt)l-l-yl-propionic acid methyl ester (310) was prqwrcd in 
the following manner. 
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10 



15 



(a) (S)- 3-(4-({Acetyl-t2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]- 

aniino}-inethy])-phenyl]-2-pyiTol-l-yl-propioiiic add meAy] ester 
(310). 

(5)-3-(4-{ [2-(5-Methyl-2-phenyl-oxazo]-4-yl)-ethylainino]-methyI }- 
phenyl)-2-py]Tol-l-yl-propionic acid methyl ester 003) (0.388 g, 0.875 mmol) 
was dissolved in dicMoroinethane (10 mL) and cooled in an ice both. Pyridine 
(0.177 mL, 2.1 87 mmol) was added followed by AczO (0.165 mL, 1 .75 mmol). 
Hie ice bath was ranoved after 30 min and the mixture stirred at room 
temperature for 20 h. dichloromethane (50 mL) was added and the solution was 
washed with 10% HQ, sat NaHCX^, sat. NaCl. The organic phase was dried over 
magnesium sulfate, filtered and the solvent removed. The residue was purified by 
column chromatography on silica gel duting with ethyl acetates in hexanes (0 to 
40%). The title compound was obuiined as a pale yellow oil (0.376 g, 88%): 
C3MS m/i 486.3 (M+1). 

Example 112 

4- { 4-[3-(5-MethyI-2-pheny]-oxazol-4-yl)-propyl]-phenyl ) -2-pynol- 1 -yl- 
butyric acid (312). 



4- { 4-(3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyi } -2-pyrrol- 1-yl- 
butyric acid methyl ester was hydrolyzed as in general procedure A to give 
carboxylic acid 312 in 90% yield, (5) NMR (CHCI3) 7.86 (2H. m); 7.33 (3H, m); 
7.03 (2H. d, J=8.1Hz); 6.97 (2H, d, J=8.8Hz), 6.68 (2H. m); 6.14 (2H, m);4.46 
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(IH, m): 2.56 (3H. m); 2.44 (5H. m); 2.22 (3H. s); 1.88 (2H. m). QMS m/z 429.3 

4-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propy]]-phenyl)-2-pyrrol-l-yl- 
butyric acid methyl ester was prepared in the following manner. 

(a) 4-{4-[3-(5-M6thyl-2-phenyl-oxazol-4-yl)-propyl]-phBnyl}-2- 
pynol-l-yl-butyric acid methyl ester (3 1 1). 




311 

The title compound was prqiared as in the procedvire outlined for the 
preparation of esters 120 a-d in 38% yield. 2-Pyrrol-l-yl-4-(4- 
tiifluoromethanesulfonyl-phenyD-butyric acid methyl ester was used as the triflate 
component. (§) NMR (CHCI3) 8.00 (2H, m); 7.47 (3H. m); 7.10 (2H. d, 
J=7.6Hz); 7.62 (2H, d, J«7.6Hz); 6.74 (2H. s); 6.21 (2H. s); 4.50 (IH. m); 3.69 
(3H. s); 2.58 (6H. m); 2.37 (2H0; 2.31 (3H, s); 1.99 (2H, m). CIMS ntfy. 443 (M)*. 

Example 116 

2-PynoH-yl-4-(4-trifluoromethanesulfonyl-phenyl>butyric acid methyl 
ester (314). 
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O 

314 

The title compound was prepared as described in the synthesis of (S)-2- 
PyiTol-l-yl-3-[(4-trifluoromethanesulfonyloxy)phenylJ-propionic acid methyl 
5 ester (119) from homo-tyrosine (CAS 141899-12-9) via esterification and pyrrole 
condensation as described in the preparation of pyrrolotyrosine methyl ester (1). 
(5) NMR (CHCla) 7.18 (4H, s); 6.71 (2H. s); 6^1 (2H, s); 4.51 (IH. m); 3.70 (3H. 
s); 2.45 (4H, s). OMS m/z 391.9 (M)* 

Example 117 

10 3-{ 1 -[3-(5-Methyl-2-phenyI-oxazoI-4-yl)-propyI]-piperidin-4-yl }-2-pyiToI- 

1 -yl-propionic acid (318). 




318 

The title compound was prepared from 3-{ l-[3-(5-Methyl-2-phenyl- 
15 oxazoM-yl)-propyl]-pip«idin-4-y] }-2-pyrrol-l-yl-propionic acid methyl ester 
(317) via general procedure A in 43% yield. NMR (^.CHas); 7.9 (2H, m); 7.40 
(3H, m); 6.65 .(2H, s); 6.13 (2H, s); 6.01 (IH, m); 4.61 (IH. m); 3.50 (2H. m); 
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2.91 (2H, in); 2S9 (2H, m); 2.29 (3H, m); 2.27 (3H, s); Z05 (3H, m); 1,85 (IH. 
m); 1 .55 (IH. m). CIMS m/z 422.3 (M)*. 

3-{l-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-pip^din-4-yl}-2-pynol' 
1-yl-propionic acid methyl est^ (3 17) was prepared in the following manner. 

5 (a) 3-{l-[3-(5-Methyl-2-phenyl-oxazol-4-yl)^ropyl]-pipaidin-4-yl}-2- 

pynol-l-yl-proiMonic acid methyl est^ (317). 




317 

The title compound was prepared fixjm the TFA salt of the amino ester 
10 (316) by the pyrrole formation reaction as in Example 1 in 28% yield. NMR 

(5;CHCl3); 7.95 (2H, m); 7.45 (3H, m); 6.70 (2H, s); 6.16 (2H. s); 4.66 (IH, m); 
3.71 (3H, s); 2.52 (2H, m); 2.31 (3H. s); 2.03 (3H, m); 1.59 (3H, m); 1.21 (6H, m). 
CIMSm/z 436.3 (M)*. 

(b) 2-Amino-3-{ l-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]- 
15 piperidin-4-yl}-propionic acid methyl ester trifluoroacetic add salt 

(316). 



Q 




316 

Prepared by treating 2-tert-ButoxycarbonyIamino-3-{ l-[3-<5-niethyl-2- 
20 phenyl-oxazol-4-yl)-propyl]-piperidin-4-yI } -propionic add methyl ester (3 15) 
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with 5 equiv of trifluoioacetic acid in dichloroxnethane for 24 hours at 23'*C, 
Removal of solvent gave the trifluoioacetic add salt which was used without 
furth^ purification* 

5 (c) 2-tert-Butoxycarbonylainino-3-{ 1 *[3-(5-methyl-2-phenyl-oxazol. 

4-yl)-propyl]-p^eridin-4-yl}-ipropionic acid methyl ester 




315 



Hie title compound was prepared by combining 4-(3-Bromo-propyl)-5- 
10 methyI-2-phenyl-oxa2oJe (1 ,21 g. 4.6 mmolX 2-tert-ButoxycaAonylamino-3- 
piperidin-4-yl-propionic acid methyl ester (315, 1 g, 3.67 mmol) and Cs^COj 
(1J9 g, 5.5 mmol) in acetonitrile (30 mL) at 23*^0 under atm. The mixture 
was stirred vigorously for 2 days after which the reacdon was filtered, and solvent 
removed in vacuo. The residue was chromatographed (SiO^) with 30% 
15 EtOAc/Hexanes and gave 525 mg (30% yield) as a pale yellow oil. NMR 

(6;CHCl3); 7.86 (2H, m); 7,43 (3H, m); 4.35 (IH, m); 3.72 (3H, s); 2.51 (3H, m); 
2.40'(4H. m); 2.32 (3H, s); 1.51 (5H, m); 1.40 (9H. s). CIMS m/z 486.4 (M)^ 

(d) 2-teit-Butoxycarbonylamino-3-piperidin-4-yl-propionic acid 
methyl ester (315, CAS 256925-70-9). 
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315 

The title compound was prepared as in the teteiification of pyirolotyrosine 
<1). Used without fiirther purification. 

5 Example 118 

3- { 3-Methoxy-4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propenyl]-phenyl } -2- 
pyrrol-l-yl-propionic acid (321). 




321 

10 Prepared firom 3-{3-Methoxy-4-[3-(S-methyl-2-plienyl-oxazol-4-yl)- 

pn}penyl]-phenyl)-2-pynol-l-yl-'propionic add metiiyl ester (320) utilizing 
general hydrolysis procednie A in 57% yield as a beige foam. NMR (6;CHa3); 
8.02 (2H, m); 7.41 (4H, m); 7.29 (IH, d, J=7.8Hz); 6.73 (IH, d, J=l6Hz); 6.64 
(2H, m); 6.60 (IH, d. Js7.8Hz); 6.32 (IH, m); 6.19 (IH, s); 6.14 (2H. s); 4.60 (IH, 

15 m); 3.63 (3H, s); 3.45 (2H; d, J=6.8Hz); 3.25 (2H, m); 2.03 (3H, s). QMS m/t 
441.3 (M)-; 
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3-{3-Methoxy-4-[3-(5-methyI-2-i*enyl-oxiizol-4-yl>ptopenyl]-i*enyl)-2- 
pyiTol-l-yl-propionic acid methyl ester (320) was prepared in the following 
manner. 

(a) 3-{3-Methoxy-4-[3-(5-methyl-2-phenyl-oxazol-4-yI)-propenyl]- 
phenyl}-2-pym)I-l-yl-pn9ionic add methyl esta* (320). 




321 

The title compound was prepared as in the Pd coupling procedure used to 
prepare esters (120) a-d fiom 3-(3-Methoxy-4-tijfluoromethane8u]fonyloxy- 
phenyl)-2-pyrrol-l-yl-pn9ionic acid methyl ester and organo borane (1 17) in 7% 
yield as a beige foam. NMR (5;CHC]3): 8.00 (2H. d, J=8.0H2); 7.44 (3H, m); 
7.23 (IH, d, J=7.1H2); 6.74 (IH, d, J=16Hz); 6.69 (2H, m); 6.61 (IH, d, J=7.8H2); 
6.30 (IH, m); 6.25 (IH. s); 6.14 (2H. m); 4.70 (IH, m); 3.75 (IH, m); 3.71 (3H. 
s); 3.66 (3H. s); 3.45 (2H, d, J=6.6Hz); 3.25 (2H, m); 2.40 (3H, s). CIMS nt/z 
457.3 (M)*, 



(b) 3-(3-Mcthoxy-4-triflnoromethanesulfonyloxy-phenyl)-2-pym>l-l- 
yl-propionic acid methyl ester (319). 
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319 

The title compound was prepared using the gpnesnl procedure for the 
synthesis of triflate (1 19). Obtained the product as a light brown oil in 57% yield 
S from 3-(4-Hydroxy-3-methoxy-phenyl)-2-pyrrol-l-yl-propionic acid mediyl ester. 
I^ficroanalysis CHN Theoretical; C=47.18, H=3.96, Ns3.44; Observed; C=47.19, 
H=3.64;N=3.42. 

(c) 3-(4-Hydroxy-3-methoxy-i*enyl>2-pynol-l-yl-propionic acid 
methyl ester. (CAS2S6925-70-9) 




The title compound was obtained from 2-Amino-3-(4-hydroxy-3-methoxy- 
phenyl)-propionic acid niethyl ester as in the formation of pyrrolotyrosine (1) in 
69% yield as a yellow oil. CIMS m/z 276.1 (M)*. 

Bxamole 119 
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323 

The title compound was obtained in 92% yield from the corresponding 
n»th)1 ester by general procedure A. Microanalysis CHN theoretical; 72.95, 
5 H=6.35, N=6.30; Observed C=72.94, H=6.42, N=6.00. M.P. 120-121*C. 

3-{3-Methc»cy-4-[3-<5-n)ethyl-2-phenyl-oxazol-4-yl)-propyl]-phen)d}-2- 
pyrrol-l-yl-prc^ionic add methyl ester (322) was obtained in the following 
manner. 

(a) 3-{3-Methoxy-4-[3-(5-methyl-2-phenyl-oxazol-4-yl)-propyJ]- 
1 0 • phenyl }-2^yrTol-l -yl-propionic acid methyl ester (322). 




322 

The title compound was obtained via geno^ hydrogenation procedure 
used to prepare esters 130 a-c. NQcroanalysis CHN theoretical 073.34. H=6.S9: 
15 N=6.1 1; Observed: C=73.29, H=6.53; N=6.03. 



wo 03/018553 



PCT/IB02/02843 



-283- 

3-{3-Methoxy-4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethcay]-phenyl)-2- 
pyrrol-l-yl-prc^ionic acid (325). 




325 

The title compound was obtained fiom 3-{3-Methoxy-4-[2-(5-niethyl-2- 
phenylHMta2ol.4-yl)-ethoxy].phcayl J-2-pyrroH-yi.propionic add methyl ester 
(324) via general hydrolysis procedure A in 86% yield. Microanalysis CHN 
theoretical C=69.94, Ifc5.87, N=6.27; Observed C=70.25. ife5.75. N=6.04; 
M.P.=142-143'»C. 

3-{3-Methoxy-4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phen3d)-2- 
pyiTol-l-yl-propionic acid metiiyl ester (324) was obtained in the following 
manner. 




324 

The title compound was obtained from 3.(4-Hydioxy-3-mcthoxy-phenyl)- 
2-pyrroI-l-yl-propionic acid methyl ester via general coupling procedure B in 
35%. Microanalysis CHN theoretical C=70.42, H=;6.13. N=6.08: Observed 
C=70.42. H=6.03, N=6.04. 
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Example 121 

Butane-l-sulibnic acid (3-{4-[3-(5-methyl-2-phenyl-oxazol-4-yi)-propyll- 
phenyl)-2-pyrro]-l-yl-pix»[uonyl)-ainide (326). 




5 326 

The title compound was obtained from the corresponding add in 50% 
yield via the same procedure used to obtain acyl sulfonamide (17). NMR 
(6;CHCl3); 7.96 (2H. m); 7.43 (3H. m); 7.04 (2H. d. J=8Hz); 6.88 (2H, d, 
J=8.0Hz): 6.61 (2H, m); 6.22 (2H. m); 4.71 (IH. m); 3.35 (IH, m); 3.30 (2H. m); 
10 3.20 (IH; m); 2.60 (2H, m); 2.45 (2H, m); 2.25 (3H, s); 1.95 (2H. m); 1.69 (2H. 
m); 1.45 (2H, m); 0.95 (3H, m). CIMS m/z 534.3 (M)*. 

Example 122 

N-(3-{4-[3-(5-Methyl-2-phenyl-oxa20l-4-yl)-prqpyl]-phenyl)-2-pyrrol-l- 
yl-propionyI)-raetfaanesulfonamide (327). 



15 
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The title compound was obtained as a brown oil from the corresponding 
acid in 40% yield via the same procedure used to obtain acyl sulfonamide (327), 
NMR (5;CHa3); 7.96 (211, m); 7.40 (3H, m); 7.03 (2H, d, J==*,lHz); 6.89 (2H, d. 
J=8.1Hz); 6.65 (IH, s); 6.14 (2H. s); 4.69 (2H. m); 3.49 (IH, m); 3.17 (IH, m); 
3.0S (2H, m); 2.58 (2H, t, J=7:3, 8.0Hz); 2.45 (2H, t. J=7.3, 7.6Hz); 2.24 (3H. s); 
1 .85 (2H. m). CIMS m/z 492.3 (M)*. 

Example 123 

3' { 3-Iodo-4-[2-(5-inethyI-2-phenyl-oxazol-4-yl)-ethoxy]-pheny I } -2- 
pyirol-l-yl-propionic acid (330). 




330 

The title compound was obtained from hydrolysis of the corresponding 3- 
{ 3-Iodo-4-(2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl ) -2-pynoI- 1 -yl- 
propionic acid methyl ester (329) via general procedure A. White crystals, 68% 
yield. Microanalysis C3JN Theoretical C=72.95, Ha6.35, N=6.30; Observed 
C=72.71, H=6.44, N=6.29. M.P.a202-203^C. 

3-i 3-Iodo-4-t2-(5-methyI-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl }-2- 
pyrrol-l-yi-propionic acid methyl ester (329) was prepared in the following 
manner. 
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329 

The title compound was obtained via general coupling method B from 3- 
(4-Hydroxy-3-iodo-phenyl)-2-pyrrol-I-yl-propionic acid methyl ester in 63% 
5 yield. CIMS m/z 557. 1 (M)\ 

(b) 3-(4-Hydroxy'3-'iodo-phenyl)-2-pyrrol-l -yl-propionic acid methyl 
ester (328). 




328 

10 The title compound was obtained in 84% over two steps as in the synthesis 

of pyrrolotyrosine methyl ester (1). CIMS nt/i 372.0 Q4)\ 

Example 124 

3-{4-[2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxy3-3-prop-l -ynyl-phenyl )- 
2-pym)l-l -yl-propionic acid (332). 
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332 

The title compound was obtained from 3-{4-[2-(5-Methyl-2-phenyl- 
oxazol-4-y])-ethoxy]-3-prop-l-ynyl-phenyl}-2-pyrrol-l-yl-propionicacid methyl 
ester. (331, PD033300{M)000) via general hydrolysis-procedure A in 66% yield at 
white crystals from Ethyl acetate M.P.=155-156*C. Microanalysis CHN 
theoretical: 73.99, H=5.77, N=6.16; Observed 074.04, H=!5.72, H:^.85. 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-«thoxy]-3.prop-l-ynyl-phenyl)- 
2-pym>l-l-y]-propioiiic acid methyl ester (331) was prepared in the following 
manner. 

(a) 3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethQxy]-3-prop-l-ynyl- 
phenyl}-2-pyrrol-l-y]-propiomc acid methyl ester (331). 




331 

The title compound (1.0 g, 1,8 mol) was dissolved in toluene under Na 
atmosphere at 23*'C. To this solution was added tributyl-prop-l-ynyj-stannane 
(1.10 mL, 3.6 mmol) and Pd(Cl2(PPh3)2 (38 mg, 0.QS4 mmol) and the flask waj 
heated to reflux for 18 hours. ITie reacdon was washed with aqueous KF (Ix 
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SO mL), water (2x 50 xnL), and brine (Ix SO mL). The organic layer was dried 
over Na2S04 and solvent removed in vacuo. The residue was chromatographed 
with 10-30% EtO Ac/Hex to give 400 mg (47% yield) of product as a beige gum* 
CIMS m/z 469.2 (M). 

3 Example 125 

3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-3-vinyl-phenyl } -2- 
pyrrol-1 -yl-propionic acid (334). 




334 



10 The title compound was obtained from 3-{4-[2-(5-Methyl-2-phenyl- 

oxa2ol-4"yl>-ethoxy]-3-vinyl-phenyl}-2-pynnol-l-yI-propionic acid methyl ester 
(333) 54% yield utilizing hydrolysis procedure A. NMR (5;CHCl3); 7.96 (2H, m); 
7.41 (3H, m); 6.99 (IH, s); 6.90 (2H, m); 6.71 (3H» m); 6.15 (2H. s); 5.58 (IH. d, 
J=5l7Hz); 5.17 (IH, d, J=l IHz); 4.72 (IH. m); 4,20 (2H, m); 3.36 (IH, m); 3.20 

15 (IH. m); 2.99 (2H, m); 235 (3H. s). CIMS m/z 443.1 (M)\ 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-3-vinyl-phcnyl}-2- 
pyiroM -yl-propionic acid methyl ester (333) was obtained in the foUowong 
manner. 



20 



(a) 3- { 4-[2-(5-Methyl-2-phenyl-oxazol-4-y ])-ethoxy] -3-vinyl-phenyI } 
2-pyrroM -yl-propionic acid methyl ester (333). 
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The title compound was obtained in 61% atiUzing vinyl tribntyl stannane 
and a procedure similar to that used in the synthesis of Example 125. 
MICROANALYSIS CHN theoretical 0»73.66, H«6.18. N-6.14. Observed 
Ca73.55, H=5.92, N=«5.60 with 0.1 eq. BtOAc as impurity. 

Example 126 

.3-f3-Ethyl-4-[2-(5-methyl-2-phcnyl-oxa2oM-yl)-ethoxy]-phenyl}-2- 
pynx>l-I-yl-propiorac acid (336). 




336 



The title compound was obtained from 3-{3-EthyI-4-t2-(5-metbyl-2- 
phenyl-oxazol-»-yl)-ethoxy]-phenyl)-2-pyrrol-l-yl.propionic acid metiiyl ester 
(335) in 68% yield utilizing general hydrolysis procedure A. Microanalysis CHN 
theoretical C=72.95, H=6.35. Ns6.30; Observed 72.71, H*6.44, Ns6.29. 
M.P.=164-165. 

3-{3-Ethyl-4-I2-(5-methyl-2-phenyI-oxazol.4-yl).ethoxy]-phenyI)-2- 
pynol-l-yl-propionic acid methyl ester (335) was prepared in the following 
manner. 
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(a) 3-{3-EthyI-4-C2-(5-methyl-2-phenyl-oxa2o!-4-yl)-ethoxy]-phenyl } • 
2-pyrrol-l-yl-propioiiic acid methyl ester (335) 




335 

5 The title compound was obtained from tbe conesponding vinyl-phrayl 

derivative via hydrogenation procedure used in (he preparation of est^s 130a-c in 
70% yield as white powder. Microanalysis CHN theoretical C»73.34, Ha=6.S9, 
N=6.11; Observed 72.96, H=6,60. N=:6.10. 

Ex^plg 1Z7 

10 3-(6-[2-(5-Methyl-2-phenylK)xazol-4-yl)-^thoxy]-biphenyl-3-yl)-2-pyrrol- 
l-yl-propionic acid (338). 




338 

The title compound was obtained from 3-{6-[2-(5-Methyl-2-phenyl- 
15 oxa20l-4-yl)-ethoxy]-biphenyl-3-yl}-2-pyrrol-l-yI-propionic acid methyl ester 
(337) via general hydrolysis procedure A in 56% yield as white crystals. M.P. 
1 63-164°C. Microanalysis CHN theoretical C=75.59, H^.73, Nw5.69; Observed 
75.39, H=5-83,N=5.43. 
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10 



3-{642-(5-Methyl-2'pheriyl-oxazol-4'yl)^oxy]-biphenyl-3-yll-2-py^ 
1-yl-propionic Boid methyl ester (338) was prepared in the following manner* . 



TTie title compound was obtained in 96% yield from phwyl-boronic add 
via a Pd catalyzed procedure similar to that used to obtain the vinyl-phenyl group. 
CIMSm/z 507.2 (M)^ 

Example 128 

The following illustrates representative pbamiaceutical dosage forms, 
containing a compound of Formula I (Compound 4f). for therapeutic or 
prophylactic use in humans. 

(i) Tablet mg/tablet 

Invention Compound 25.0 
Lactose 50.0 
Com Starch (for mix) 10.0 
Com Starch (paste) 10.0 
Magnesium Stearate ( 1 %) 3.0 



TTie biphenylsulfonamide, lactose, and com starch (for mix) are blended to 
uniformity. The com starch (for paste) is suspended in 200 mL of water and 
heated with stirring to form a paste. The paste is used to granulate the mixed 
powders. The wet granules are passed through a No, 8 hand screen and dried at 
SO^^C. The dry granules are lubricated with the 1% magnesium stearate and 
pressed into a tablet Such tablets can be administered to a human from one to four 




337 



300.0 



wo 03/018553 



PCT/IB02/02843 



-292- 

times a day for treaiment of pathogenic bacterial infections. 



(ii) Tablet ^ mg/capsule 

Inventioa Compound 10.0 
CoUoidal Silicon Dioxide 1.5 
Lactose 465.5 
Pregelatinized Starch 120.0 . 
Magnesium Stearate (1%) 3,0 

600.0 

(iii) Preparation for 

Oral Solution Amount 

•Compound 4f 400 mg 

Sorbitol Soluition (70 % N.F.) 40 mL 
Sodium Benzoate 20 mg 

Saccharin 5 mg 

Cherry Havor 20 mg 

Distilled Water q.s. 100 mL 



The sorbitol solution is added to 40 mL of distilled water, and the 
biphenylsulfonamide is dissolved therein. The saccharin, sodium benzoate, flavor, 
and dye are added and dissolved. The volume is adjusted to 100 niL with distilled 
water. Each milliliter of syrup contains 4 mg of invention compound. 

(iv) Parent^al Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of 2-Amino-4-cyclopropy]-7-fluoro-5-methyl-6-£3-(l- 
methylamino-ethyO-pyrrolidin- 1 -yl]-pyrido[ 1 »2-c]pyrimidine- 1 ,3-dione 
(Compound 4f). After suspension is complete, the pH is adjusted to 6.5 with 1 N 
hydrochloric acid, and the volume is made up to 1000 mL with water tor injection. 
The Formulation is sterilized, filled into 5.0 mL ampoules each containing 2.0 
mL, and sealed under nitrogen. 
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(v) Injection 1 (1 m^^fmL) 



Amount 



Invention Compound 
Dibasic Sodium Phosphate 
Monobasic Sodium Phosphate 
Sodium Chloride 
N Sodium hydroxide solution 
(pH adjustment to 7.0-7.5) 
Water for injection 

(vi) Injection 2 (10 ms/mL) 



invention Compound 
Oleic Acid 

Trichloromonofluoromethane 

Dichlorodifluoromethane 

Dichlorotetrafluoroethane 



1.0 
12.0 
0.7 
4.5 

q.s. ad 1 mL 

Amount 



Invention Compound lO.O 

Dibasic Sodium Phosphate l . l 

Monobasic Sodium Phosphate 0.3 

Polyethylene glyco 400 200.0 

N hydrochloric add solution q,s, 
(pH adjustment to 7,0-7.5) 

Water for injection q.s. ad 1 mL 

(vii) Injection 2 (10 mg/mL) Amount 



20,0 

10.0 

5,000.0 

10,000.0 

5.000.0. 



All patents, and patent documents are incorporated by reference herein, as 
though individually incorporated by reference. The invention has been described 
with reference to various specific and preferred embodiments and techniques. 
However, it should be understood that many variations and modifications may be 
made while remaining within the spirit and scope of the invention. 
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CLAIMS 

What is claimed is: 
1 . A compound of fonnula (JO 

B 

-Z-E 



5 I 

or a phaimaceutically acceptable salt thereof, wherein: 
Ary] and substituted aiyl, 
hetecoaryl and substituted heteroaryl, 
fiised heteroaryl and substituted fused heteroaryl, 
1 0 (C3-C7)cycloaUcyI and substituted cycloalkyl, or 

heterocycloallcyl and substituted heterocycloalkyl; 
Xis a tether 2 to 5 atoms in length selected from 

•^CHg-O^ '««CH2-CH2-0'^^ -^CHa-CHe-CHg**^^ -^CHa-CHs-O-^ 

^ ^CH^^^ ^ whemin — " indicates a point of 

15 attachment; 

Q 15 aryl or substituted aiyl; 

heteroaryl or substituted heteroaryl; 

fused heteroaryl, or substituted fused heteroaryl; provided that 

when q is a five-membered heteroaryl. the point of attachment 
20 from X to Q is not at the heteroatom of the heteroaryl; 

Y and Z are ind^endentiy absent or are (CRiR2)n and (CR3R4)ni, wherein 

R1-R4 are each independendy H» halo» (Ci-C6)allcyl, hydroxy, (Cr 

C6)alkoxy, and m and n are each independentiy 1, 2, or 3; 
B is H, halo, (CrC6)alkyl, haIo(CrC6)aIkyI, or (Ct-C5)aIkoxy; 
25 D is H, H, — NH-aryl and — NH-substituted aryl, 

(C]-C6)a]kanoyI and substituted alkanoyl, 

benzoyl and substituted ben2oyl, 

aryl and substituted aryl, 

heteroaryl and substituted heteroaryl, 
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(C3-C7)cycloalkyl and substituted cycloallcy], or 
heterocycloalkyl and substituted betetocycloalkyl; 
E is COR5, wherein R3 is (C,-C6)alkyl. OH, (Ci-CiOalkoxy, NR^R?, 

wherein and R7 are each independently H or (C]-C«)alky], or 
one of Rfi and R7 is H or (CrC6)alky] and the other is SOtRs, 
wherein Rg is H or (Ci-C6)alkyl, or B is substitated heteroaryl or 




phenyl, Y and Z are CH2, B is H. and B is CO2H, D is not pyrrolyl. 

2. The conipound of daim 1 , wherein 
A is 




X is a tether 2 to 5 atoms in length selected iiom 

Me 

^-CHa-O-^-^ --^CHa-CHa-CHa- ^ --'^J — CHa'<:H2-0«<' 
-CHa-CHa-O-^ -CHa-^--^ ^CH^^ , ---CHa-CHa-N' 

or ^CH2-CHa-C-«-~' 
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Q is aryl or substituted aryl; 

heteroaryl or substituted heteroaryl; 

fused heteroaryl, or substituted fused heteroaryl; provided that 
when q is a fivermembered heteroaryl, the point of attachment 
5 from X to Q is not at the hetcroatom of the heteroaryl; 

YisCHj; 

Z is absent; 

B is H. halo, (Ci-C6)alkyl, halo(CrC6)alkyl, or (Ci-C6)alkoxy; 
D is H, H» — NH-aryl and -^-substituted aryl, 
10 (CrC6)alkanoyl and substituted alkanoyi, 

benzoyl and substituted brazoyl, 
aryl and substituted aryl, 
heteroaryl and substituted h^^x>aryl, 
(C3-C7)cycloalkyl and substituted cycloalkyl, or 
15 heterocycloalkyi and substituted heterocycloalkyl; and 

N-SOaMe „,-^jy|-S02Bu 
EisC02H.C02Me,C02Et. , H , 

o ,s-f° r 

3. The compound of claim 1, whexein 

u . oo. <yo.. 



20 
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X is a tether 2 to 5 atoms in length selected from 




YisCH2; 
Z is absent 



B is H, halo, (CirC6)alkyU halo(Ci-C6)alkyl, or (Ci-C6)alkoxy; 

D is H, H, — NH-aryl and — ^NH-substituted aryU 
(Ci-C6)alkanoyl and substituted aikanoyl, 
benzoyl and substituted benzoyl, 
aryl and substituted aryi, 
heteroary] and substituted heteroaryl, 
(C3-C7)cydoalkyl and substituted cycloalkyl. or 
heterocycloalky] and substituted hetetocycloalkyl; and 
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O O 
EisCOjH,C02Me,C02Et, ^ , ^ 




4. The compound of claim 1 , wherein 
A is 



5 



10 
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10 




YisCHa; 
Z is absent; 

B is H. halo, (Ci-Cs)alkyl, halo(C,-C6)a]lcyl, or (Ci-C6)aIkQxy; 
DisH.Me. 



I. O 





6^ 



V. 6\r. V" (>^D. 




^8 Me^N. fj.^ 

XT 



Me 



J 



o 
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, CFa^ OMe, 



and 



o 

EisC02H,C02Me.CQaBt, ^1 1^ 

. * • 

/Mo 

5 5. The compound of daim 1, wherein 
A is 

o 




Xis ~<»1»-»fe-0~or-CI«aMW,-; 




Qis V_/^or ? 
> YisCHz; 

Z is absent; 
BisH: 




EisCOzH. 
6. The compound of claim 1 , wherein 
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Ais 




Xis '^'CHa-CHa-O-'or^-CHaCHaCHa— ; 



YisCHa; 
Z is absent; 
BisH; 



D 

B is CQ^. 
7. Hie compound which is: 



and 






COOH 



8. The compouod which is: 
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9* The compound which is: 

CR)-2-(2-{4-[2-(5-MethyI-2-phenyI-oxazol*4-ylHthoxy]-phenyl}- 
l-pyrrol-l-y]-ethy)>-5-propyl-l,3,4-Qxadiazo]e; 
5 (R)-2-Ethyl-5-(2-{4-C2-(5-methyl-2-phenylK)xazol-4-yI)-ethc^^ 
phenyl } - 1 -pyrroM -yl-ethyl)- 1 ,3,4-oxadiazoIe; 

(R>2-{4-[2-(5-MethyI-2-phenylK)xazol-4-yl)-ethoxy]--phenyl}-l- 
pyirol-l -yl-ethyl)-l »3»4-oxadjazole; 

(R>2-MethyI-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl).ethoxy3- 
10 phenyl}-2-pynDl-l-yl-propionic add; 

(R)-3-Me£hyI-5-(2-{4-[2-(S-in6thyl-2-pheiiyl-oxazol-4-yI)-ethoxy] 
phenyl}-l-(S>pynol-l-yl-ethyl)-4H-l,2,4-triazole; 

(R)-2-(3-Bromo-pym)l-l-yl)-2'methyl-3-{4-[2-(5-met^^^ 
ph^yl-oxazoI-4-yl)-ethoxy]-phenyl}-propionic acid; 
15 (S)-3.3,3-Trifluoro-2-{4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)- 
edioxy]-benzyl }-2-pyrroM-yl-prop]omc acid; 

0Ei)-3.3,3-Trifluoio-2-{4-[2-(5-niethyl-2-phenyl-oxazol-4-yl)- 
ethoxy3-beiizyl}-2-pyrroH-yl-pPOpioiiic acid; 

(R)-2-ethyl-3- {4-[2-(5-inethyI-2-phenyl-oxa2ol-4-yl).ethoxy]- 
20 phenyl}-2-pyrrol-l-yl-propionicacid; 

(S)-2-ethyl-3- {4-[2-(5-inethyI-2-phenyI-oxazol-4-yl>ethoxy]- 
phenyl } -2-pyrrol-l-yl-propionic acid; 
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(R>-2-prc)pyl-3-{4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl }-2-pyiTol-l -yl-propionic acid; 

(S)-2-propyl-3-{4-[2-(5-methyl-2-phenylK>xa2ol-4-yl>;etboxyl- 
phenyl}-2-pyiToM-yl'propionic acid; 
5 (S)-33*3-Trifluoroethyl-2-{4-[2-(5-methyl-2-phenyl-oxazol-4^^ 
ethoxy]-benzyI}-2-pym)H-yl-propionic acid; 

(R>33,3-Trifluoroethyl-2-{4-[2K5-methyI-2-phenyl-oxazoW^ 
ethoxy]-benzyl }-2-pym)l-l-yl-piopionic acid; 

(R)2-HuQromethyl-2-{4-[2-(5-methyl-2-phenyl-oxazoI-4-^^^ 
10 ethoxyl-benzyl }-2-pyrro]-l-yl-propionic acid; 

(S)2-Iluoiomethyl-2-{4-[2-(S-inethyl-*2-phenyl-<)xazol-4-yl> 
ethoxy]-bMzy]}-2-pym>M-yl-propionic acid; 

(S)-3^{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy)-pbenyl}-2- 
fluQroinethyI-2-pyniol-l-yl-propiomc acid; 
1 5 (R)-3-{4-[2-(5-Bthyl-pyridin-2-yl)-ethoxy)-phenyl}-2. 
fluoit)methyI-2-pynt)l- 1 -yl-propionic acid; 

(S)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-pbenyl}-l-pyniol-l-^^ 
ethyl)-5-propyH ,3,4-oxadiazole; 

(R)-3-{4-[2-(5-Ethyl-pyridjn-2-yl)-ethoxy]-phenyl)-l-pyiTol-l-^^ 
20 ethyl)-5-propyl- 1 ,3,4-oxadjazole; 

(S)-3-{4'[2K5-Bthyl-pyridin-2-yl)-ethoxy]-phenyl }rl -pyiTO 
ethyl)-5-propyl-l ,3,4-oxadiazole; 

(R>3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]-phenyl)-l-pyrroI-^ 
ethyl)-l ,3,4-oxadlazolc; 
25 (S)-3-{4-[2-(5-Ethyl.pyridin-2-yl)-ethoxy)-phenyl}-l-pyrrol-l-yl- 
ethyl)- 1,3 ,4-oxadiazole; 

(R)-3-{ 4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy)-phenyl }-2-pyiToM-yl- 
propionic acid; 

(S)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy)-phenyl}-2-pyrrol-I-yi- 
30 propionic acid; 

(R)-3'-{4-[2-(5-Elljyl-pyridin-2-yl)-ethoxy]-phenyl}-HS)-pyrrol-^ 
yl-ethyl)-4H-l ,2,4-triazole; 
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(S>3-{4.[2-(5-Bthyl-pyridin-2-yI>ethoxy]-ph«jyl}-l-(is>pynol-l- 
yI*«thyl)-4H-1^.4-<riazole; 

(R>2-(3-Bromo-pyiTol-l-yl)-3-{4-I2-(5-EthyI-pyridin-2-yl> 
ethoxy]-pbeayI)-inDpi(»uc acid; 
5 (S)-2-(3-Broino-pyiroM-yl)-3-{4-[2-(5-Ethyl-pyridinr2-yl)- 
etboxy]-plienyI}-piDpionic acid; 

(S)-3,3,3-XWflu<MO-3-{4-£2-(5-Ethyl-pyridin-2-yI)-ethoxy]- 
phen^)>2^pyiiol-l-yl-propionic acid; 

(R)-33.3-Trifluoix)-3-{4-[2-(5-Ethyl-pyridin-2-yl)-ethoxy]- 
10 phenyl}-2-pym)I-l-yl-iMrqpionic acid; 

(R)-2-ethyI-3-{4-[2-(5-Ethyl-pyridln-2-yl)-ethoxy]-phenyI}-2- 
pyrrol-l-yl-propionic add; 

(S)-2-«thyl-3-{4-[2-(5-Ethyl-pyridin-2-yI)-ethoxy].phenyI }-2- 
pyrrol- 1-yI-propionic acid; 
15 (R)-2-propyl-3-{4-[2-(5-EthyI-pyridin-2-yl)-ethoxy]-phenyl }-2- 

pyrrol-l-yl-propionic acid; 

(S)-2-propyl-3-{4-[2-(5-Etfiyl-pyridin-2-yl)-ethoxy]-phenyl}-2- 
pyrrol-l-yl-propiMlc acid; 

(S)-3,3,3-Trifluoroethyl-3-{4-[2-(5-EthyI-pyridih-2-yI)-ethoxyl- 
20 phenyl ) -2-pyrrol- 1 -yl-propionic acid; 

(R)-3,3,3-Trifluoroethyl-3-{4-[2-(5-Bthyl-pyridin-2-yl)-ethoxy]- 
phenyl } -2-pyrrol- l-yl-propionic acid; 

(S)-2-Pyrrol- l-yl-3-[4-(4'-trifluoromethyl-bipheDyl-4-ylinethoxy)- 
phenyll-propionic acid; 
25 (R)-2-Pyrrol- l-yl-3-[4-(4'-trifluoromethyl-biphenyl-4-ylmethoxy)- 

phenylj-propionic acid; 

(R)-2-(2-[4-(4'-trifIuoromethyl-biphenyl-4-ylinethQxy)-phenyl}J-l- 
pynx)l- 1 -yl-ettiyI)-5-propyl-l ,3,4-oxadiazole; 

(S)-2-(2-[4-(4*-tnfluoroinethyl-biphenyl-4-ylinethoxy)-plienyl)]-l- 
30 pyiTol-l-yI-ethyl)-5-propylr 1 ,3>4-oxadiazole;. 

(R)-2-Ethyl-2-[4-(4'-trif1uorometbyl-biphenyl-4-ylinethoxy)- 
phenyl}]-l-pyTTol-l-yl-etfajd)-l,3»4-oxadiazole; 
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(S)-2-Ethyl-2-[4-(4'-lrifluoromethyl-biphenyI-4-ylmethoxy> 
phenyl}]-! -pyrrol- 1 -yl-ethyl)- 1 ,3,4-oxadxazoIe; 

(R)-2-2-[4-(4'-trifluoromethyi-biphenyI-4-yliiiethoxy)-phenyl]-l- 
pyrrol-l -yl-ethyl)-l ,3,4-oxaciiazole; 

(S>2-2-[4-(4'-bi£lQQn>inetbyl-biphenyI-4-yl]netIioxy>phenyl]-l- 
pyrro]-l-yl-eljiyI)-13.4-oxadiazole; 

(R)-2-Methyl-3-[4-(4'-trifluoromethyI-lMphenyl-4-ylniethoxy)- 
phenyI]-2-pynx)]-l-yl-propioiiic add; 

(S)-2-N4ediyl-3-[4-(4'-trifliK»imethyl-biphenyl^ylmethoxy)- 
phenyl]-2-pyno]-l-yI-propi<mic acid; 

(R)-3-Methyl-5-(3-[4-<4»-trifluoroiiiethyI-biphenyM-ylinethoxy)- 
phenyl]-l-(S)-pynoJ-l-yl-ethyl)-4H-1.2.4-tria2ole; 

(S)-3-MBtbyl-5-(3-[4-(4'-triflttaiojnethyl-biphenyl-4-ylmetboxy)- 
phenyl]-I-(S)-pym)I-l-yI-«thylHH-lA4-triazolc; 

(R).2-(3-Broino-pym)l-l-yl)-3-[4-(4'-trifluoroinethyI-biph«iy]-4- 
ylmethoxy>phenyI]-propionic acid; 

(R)-2-(3-Bio0io-pynol-l-yl>-3-[4-(4*-trifluoFOinethyl-biphenyl-4- 
ylmethoxy)-pli»nyl]-propjonic add; 

(S)-33,3-Trifliioit>-2-[4-(4'-trifluoromethyl-biphenyM- 
ylnietboxy)-benzy]]-2-pynn>I>l-yl<prc9i<nucadd; 

(R)-333-Triflucwo-2-[4-(4'-trifluon>niethyl-biphenyM. 
ylmedioxy)-baizyl]-2-pynt>l-l-yl-pnipi{Hiicacid; 

(R)-2-^hyl-3-[4-(4'-trifhioromethyl-biphenyl-4-y]methoxy)- 
pbenyI]-2-pynioI-l-y]-propioiiic acid; 

(S)-2-ethyi-3-[4-(4'-trifluoioiiiethyl-biphenyl-4-ylinethoxy)- 
phenyl]-2-pyrrol-l-yl-propioiiic add; 

(R)-2-propyI-3-[4-(4'-4rifluoromethyJ-biphenyM-ylmethoxy> 
phenyl]-2-pyiTol-l-yl-propionic acid; 

(S)-2-propyl-3-[4-(4'-trifluoromethyl-biphenyl-4-ylinethoxy)- 
phenyI]-2-pyiTol-l-yl-propionic acid; 

(S)-3,3,3-Trifluoroethyl-2-I4-(4'-trifluoroinethyl-biphenyl-4- 
ylmethoxy>ben2yI]-2-pynioH-yl-propionic acid; 
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(R)-3,3,3-TriHuoroethyl-2-[4-(4'-4rifluoromethyl-biphenyl-4- 
yIjnethoxy)-ben2y]]-2-pyiTol-I-yl-propionic acid; 

(R)2-Fluoromethyl-2-[4-(4'-trifluorom0thyl-biphenyl-4- 
ylmetfaoxy>benzylj-2-pynio]-l-yI-prqpionicacid; 

(S) 2-F]uoit>niethy]-2~[4-(4*-triflu(»oin^yl'-biphcaiyl-4- 
ylmethoxy>bei]zy]]-2-pyrroM-yl-piopionjc acid; 

(S)-2-3'{4-[2KMethy]-pyridiii-2-y]-aniino)-edioxy}-phaiyl}-l- 
pym>l-l-yI-«th)4)-5-pn>pyI-1^.4-axadiazoIe; • 

(R)-2-3-{4-[2-(Methyl-pyri<iin-2-yl-ainino>ethoxy]-phenyl}-l- 
pynx>l-l-yI-ethyl)-5-propyM,3,4-axadiazole; 

(S)-2-EthyI-2-{4-[2-CM^yl-pyridin-2-yl-aiiiiiio)-etboxy]-phenyl}< 
l-pyno]-l>yl-elhyl)-l,3.4-oxadiazole: 

(R)-2-EthyI-2-{4-[2KMethyl-pyridin-2-yl-aiiijno)-ethoxy]-phenyl}- 
I-pyiTol-l-yI-ediy])-13>4-oxadiazo]e; 

(R)-2-2-{4-I2-(Methyl-pyridin-2-yl-aiiiino)-ethoxy]-phenyl )-l - 
pym)]-l-yI-et}iy])-1.3.4-oxadiazo]e; 

(S)-2>2-{4-[2-<Methyl-pyridin-2-yl-amiiio)-ethoxy]-pheny]}-l- 
pjfrrol-l -yl-ethyl)- 1 3.4-oxadiazoI^ 

(R)-2-Methyl-3-(4-[2-(Methyl-pyridin-2-)4-aniino)-ethoxy> 
pheny] } -2-pynrol- 1 -yl-propionic acid; 

(S>2-Methy]-3-{4-[2-(Methyl-pyridin-2-y]-aiiiino)-efhoxy]- 
phenyl)-2-pyiiol-l -yl-propionic acid; 

(R)-3-MettiyI-5-(3-{4-[2-(Methyl-pyridin-2-yl-amino>ethoxy]- 
phenyl } -1 -(S)-pyiToI- 1 -yl-ethyl)-4H- 1 ,2,4-triazole; 

(S)-3-MethyI-5-(3-{4-[2-(Methyl-pyridin-2-yl-amino)-ethoxy]- 
phenyl}-I-(S)-pyiT0]-l-yl-ethyl)-4H-l,2,4-tria2ole; 

(R)--2-(3-Bromo-pyrrol-l-yl)-3-{4-[2-(Methyl-pyridin-2-yI-amjno)- 
ethoxy]-phenyl}-propionic acid; 

(S)-2-(3-Bromo-pynx3l-l-yl>3-{4-[2-avIethyl-pyridiii-2-yl-amiiio)- 
ethoxyj-pbenylj-propionic acid; 

(S)-3,33-Trifluoro-2-{4-[2-(Methyl-pyridin-2-yl-ainino)-€!thoxy]- 
benzyl}-2-pynol-.l -yl-propionic acid; 
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(R>3,33-Trifluoro-2-{4-[2-(Methyl-pyridin-2-yl-amino)-et^^ 
benzyl} -2-pyrToH-yl-propionic acid; 

(R)-2-ethyl-3-{4-[2KMrthyl-pyridin-2-yl-amino)-ethox 
2-pynrol-l-y]-propionic acid; 
5 (S)-2-ediyl-3-{4-I2KMethyl-pyridin-2-yl-amino)-etfH3xy^ 
2-pyiTol- 1 -yl-propionic acid; 

(R)-2-propyl-3-{4-[2-0^ethyl-pyridin-2-yl-ainiiio)-eAoxy]- 
phenyl}-2-pyrroH-yl-propionic acid; 

(S)-2-propyl-3-{4-[2KMethyl-pyridin-2-yl-aiiiino)-eft 
10 2-pyrrol-l-yl-propionic add; 

(S)-33»3-Trifluoroethyl-2-{4-[2-(Met*yl-pyridin-2-yl-am 
ethoxy]-benzyl}-2-pyiTol-l-yl-iMropionic acid; 

(R)-3,3,3-Trifluoroethyl-2-i4-[2-(Methyl-pyridin'2-yl-am 
ethoxy]-benzyl}-2-pyrrol-l-yI-propionic acid; 
15 (R) 2-RuoromeAyl-2-{4-[2-(Methyl-pyridin-2-yl-aniino)-ethoxy3- 

braizy]}-2-pyrrDl-l-yl-propionic acid; or 

(S) 2-FIuoromefliyl'2-{4-I2-(Methyl-pyridin-2-yl-amino>^ 
bBnzyl}-2-pyrrol-l-yl-propionjc acid. 

10. The compound which is: 
20 (S)-3-{4-C2-<5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy)-phenyl}-2- 
pyrrol- l-y]-piopionic acid; 

(S>2-(2-Benzoyl-pynol-l-yl)-3-{4-[2-<5-methyl-2-phenyl-oxazol^ 
4-yl)-ethoxy]-phenyl}-propionic acid; 

(S)-2-(3-'BenzoyI-pyrrol.l-yl>3-{4"[2-(5-nieth^-2-phenyl-oxa2ol- 
25 .4-y])-ethoxy]-phenyI)-propionic acid; 

(S)-3-{4- [2-(5-Methyl'-2-ph«iyl-oxazol-4-yl)-ethoxy]-phenyl } -2- 
(3-phenyl-pyrroH-yI)-propionic acid; 

(S)-3-{4-t2-(Ben2ooxa2ol-2-yl-methyl-aniino)-ethoxy]-ph6nyl}-2- 
(3-phenyl-pyiTol-l-yI)-propionic acid; 
30 N-<S)-(3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl }- 

2-pyrrol- 1 -yI-propionyl)-Benzenesulfonaniide 
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N-(S)-(3M4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl)- 
2-pyrrol«- 1 -yl-propionyl )-Methaiiesulfonamide 

(S)-2-(3-Isobutyryl-pynol-l-yl)-3-{4-I2-(5-methyJ-2-phOT 
oxa2ol-4-yl)-ethoxy]-phenyl} -propionic acid; 
5 (S)-2-(3-Cyclohexanecarbonyl-pyn-ol-l-yl)-3-f4-[2-(S-methyl^ 
phenyl-oxazol-4-yl)-ethoxy]-phenyI }^proplonic acid; 

(S>3-{4-[2-(Benzooxazol-2-yl-inethyl-ainino)-ethoxy]-ph«iyI}-2- 
(3-cyclohexanecarbonyl-pyrrol-l -yl)-propionic acid; 

(S)-2-(3-Cyclohexanecarbonyl-pym>l-l-yl)-3-[4-(2-fluoro- 
10 benzyloxy)-phenyl]-propionic acid; 

(S)-3-{4-[2-<5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl}-2- 
[2^(2»2»2-trifluoro-acetyl)-pyrrol-l-yll-propionicacid;. 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-edioxy]-phenyl}-2- 
pyridin-4-yl-propionic acid; 
1 5 2-M^yl-5-(2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy> 
phenyl }-l -phenyl-ethyI)-2H-tetfazole 

2-Methyl-3-.(4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-cthoxy]- 
phenyl }-2-thioplien-2-yl-propionic acid; 

N-(2^-Dimethyl-3-{4-[2-(5-methyl-2-phenyl-oxa2X>l-4-yl)- 
20 ethoxy]-phmyl l-propionyl^methanesulfcmamide 

N-(2-Fluoro-3-(4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl}-2-phenyI-propionyl)-methanesulfonaimde 

2- (5-Methyl-2-phenyl-oxazol-4-yI)-3-{4-[3-(5-methyl-2-phenyl- 
oxazol-4-yl)-pix)pyI]-phenyl }-propionic acid; 

25 2-(5-Methyl-2-phenyl-oxazol-4-yl)-3-{4-[2-(5-niethyl-2-phenyl- 
oxazol-4-yI)-ethoxy]-phenyl } -propionic acid; 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl}-2- 
phenyl-propionic acid; 

(S)-2-(2-Acetyl-pyrrol-l-yl)-3-{4-[2.(5-methyl-2-phenyl-oxa2ol- 
30 4-yl)-ethoxy]-phenyl } -propionic acid ; 

3-{ 4-[2-(Benzothiazol-2-ylsulfanyl)-ethoxy]-phenyl }-2-pyrrol-l- 
yl-propionic acid; 
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-309- 

S)-2-P)aTOl-l-yl-3-{4-[2-(2-ftifliioromethyl-phenyI)-ethoxy]- 
phenyl } -propionic acid; 

(S>3-{4-[2-(4.Phenyl.piperazin-l-yJ)-ethoxy]-phenyl}-2-pyiTOl- 
1-yl-propionic acid; 

(S)-3-{4-[2-(5-Methyl-2-phenyl-thiazol-4-yI)-ethoxy]-phenyl}-2- 
pym)I-l-yI-propionic add; 

(S)-2-(3-Cai]oro-2.5-dimethyJ-pym)l-l-yI)-3-{4-[2-(5-methyI-2- 
phenyl-oxazoM-yl)-ethoxy]-phenyl}-propionicacid; 

(S>3-(4-{2-[(7-Chloro^uinolin-4-yl)-methyl-airanoJ-cthoxy)- 
phenyl)-2-pyrro]-l-y]-propionic acid; 

(S)-2-(3-Acetyl-2^^inethyl-pyiT0l-l-yl)-.3-{4-[2-(4-methyl-2- 
pheoyI-oxazol-5-yI)-etlwxy]-phenyl}-propionicacid: 

(S>2-[2»5-Dimethyl-3K2^^-trifluon>acetyl).pyiiol-i.yi]-3-{4.(2. 

(5-methy]-2.phenyl-oxazol-4-^)-ethoxy]-phenyl}-propionicacid; 

3-{4-£2-(2-Hienyl-beiiaimdazol-l-yl)-ethoxy]-phenyl}-2-pyrrol-l- 
yl-propionic add; 

2-(3-Bromo-pynol-l-yI>3-{4-£2-(5.mediyJ-2.phenyl-oxa2ol^yl). 
ethoxyj-phoiylj-inopioiiic add; 

2-(2-Bronio-pym>l-l-yI)-3-{4-I2-(5-methyl-2-phenylH)xazol-4-yI)- 
ethoxy]-phenyl}-propiomc add; 

2-(2-Chloio-pym)I.l-yl)-3-{4-[2-(5-methyl-2-phenyI^xazol-4-yl)- 
ethoxyj-phenylj^pionic add; 

(S>2-(2-Butyiyl.pyrroI-l-yl>3-{4-[2-(5-inethyl-2-phenyl-oxazol- 
4-yl)-ethoxy)-phenyl)-propionic add; 

(S)-2-(2,5-Dimethyi-pyirol-l-yI)-3.[4-(2-fluoro-benzyloxy)- 
phoiylj-propionic acid; . 

(S)-3-{4-[2-(5-Methyl-2-phe!iiyl-oxazol-4-yl)-ethoxy]-phenylJ-2- 
(2-methyl-5-phenyl-pyiTOl-l-yl)-propionicacid; 

(S)-2-(2.5-Diinethyl-pynol-l.yl)-3.{4-[2-(5-raethyl-2-phenyI- 
oxazol-4-yl)-ethoxy]-phenyJ ) -propionic add; 

3-{4-[3-(5-Methyl-2-phenyI-oxazoI-4-yI)-propionyl]-phenylJ-2- 
pyrrol-l-yl-propionic add; 
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3- { 4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-€thoxy]-phenyl } -2- 
thiophen-2-yl-propionic acid; 

3-{4-[2-(5.Metbyl-2-phenyl<«azol-4-yl)-ethoxy]-phenyl)-2- 

pyridin-3-y]-piopionic acid; 
5 3-{4-I2-<5-Methyl-2-phenylK>xazol-4-yl)-ethoxy3-phenyl)-2^ 
phenyl-propionic acid; 

3-t4-[2-<5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy3-phenyl}-2'(3- 
triflorophenyl)-propiomc acid; 

3-{4'[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 
10 phenyl-propionic acid; (R) 

2- (4-M^oxy-pbenyl>3-{4-[2-(5-niethyl-2-phenyl-oxa2ol-4^^ 
ethoxyl-phenyl} -propionic acid; 

3- {4-[2-(5-Mcthyl-2-phenyl-oxa2ol-4-yl)-^ylamino]-phenyl}-2« 
pyrrol-l-yl-propionic add; 

15 2-MethyI-3-{4-[2-(5-meihyl-2-phenyl-oxa2ol-4-yl)-ethoxy]' 
phenyl }-2-phenyl-propionic acid; 

2,2-Dimethyl-3-{4-[2-(5-methyl-2'phenyl-oxa201-4'yl)-ethoxy) 
phenyl } -propionic acid; 

2-Flvioro-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
20 phenyl } -2-phenyl-propionic acid; 

3.{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-(2- 
oxo-pyitolidin-l-yO-propionic acid; 

2- EthyK5-(2-t4-[2-(5-methyl-2-phenyl-oxazol'4-yl)-ethoxy]- 
pheny] } - 1 -phenyl-ethyl)- 1 ,3,4-oxadiazole 

25 3- ( 4-.[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionyl]-phenyl )-2- 

pyiTol-I-yl-propionic acid; 

3- {4-[2-(5-Methyl-2"phenyl-oxazol-4-yl)-ethoxy]-phenyl }-2- 
pyridin-3-yI'propionic acid; 

3-{4-t2-<5-Methyl-2-phenyl-oxa2ol-4-yl)-.ethoxy]-phenyl}-2- 
30 phenyl-propionic acid; 

3- {4-[2-(5-M^hyl-2-phenyl"Oxazol-4-yl)-ethoxy]-phenyl ) -2-(3- 
triflorophenyl)-propionic acid; 
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-311- 

(R>3-{4-[2-(5-Metbyl-2-pheny]-oxazol-4-yl)-ethoxy]-phenyl}-2- 
phenyl-prppionic acid; 

S)-2-MethyI-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)HBthoxy]- 
phenyl}-2-pyrrol-l-yl-propioiiic add methyl este-, 

3-{S-[2-(5-Methyl-2-pheny]-oxazol-4-yl)-ethoxy]-indo]-l-yl}- 
fnopionic acid; 

3-{4-[2-(5-Methyl-2-phenyl-oxazoI-4-yl)-ethoxyl-lndoi-l-yI)- 
propionic acid; 

(S)-2-(2-{4-[2-<5-Met]iy]-2-phenylKscazol.4-yl>^hoxy]-pheayI}- 
l-pynx>l-l-yl-ethyl>5-propyl-l^,4-oxadiazole; 

(S)-2-Ethyl-5-(2-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]- 
ph«iyl}-l-pynol-l-yl-ethyl>-] .3.4-oxadjazole; 

(S)-2-(4-[2-(S-M^y]-2-phenyI-oxazol-4-yl>etfaoxy]-pheny]}-l> 
pyiTDl-l-yl-ethyl)-]3,4-oxadiazole; 

(S)-3-Methyl-5-(2-{4-[2<5-inetbyI-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl}-l.(S)-pyiTOl-l-yl^yl>4H-l,2,4-triazoIe 

2-(3-Bn)mo-pyiTol-l-yl)-2-methyl-3-{4-[2-(5-methyl-2-phenyl- 
oxazo]-4-yl)-etIu»cy]-phenyl}-propionicacid; 

33,3-Tyifluoro-2-{4-[2-(5-methyI-2-phenyI-oxa2ol-4-yl)-ethoxy]- 
ben:^l}-2-pym}]-l-yl-propionic acid; 

2- (4-Benzyloxy-ihdol:l>yl)-piopioiiicacid; 

3- (l-{4-r3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-beiizyl}-lH- 
pym>l-2-yl)-propionic acid; 

(l-[2-(5-Methyl-2-piienyI-oxazol-4-yl)-etbyl]-lH-indol-5-yloxy)- 
phenyl-acetic add; 

2- (l-Methyl-lH-inddI-3-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-ethoxy]-phenyl }-propionic acid; 

3- (4-[3-(5-Methyl-2-phenyJ-oxazol-4-yl)-pK)poxy]-indoI-l-yl)- 
piopionic add; 

2-(4-[2-(5-MethyI-2-phenyl-oxazol-4-yl)-etlioxy]-indol-l-yI)- 
propionic acid; 
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3- (4-[2-(2-Tiifluoiomethyl-phenyl)-ethoxy]-indol- 1 -yl)-propioiiic 

acid; 

(4-[3-(5-Methyl-2-phenylK>xazol-4-yl)-propoxy]-mdoI-l-yl>acetic 

acid; 

5 4-[2-<5-Methyl-2-phenyl-oxazo]-4-yl)-ethoxy]-indol-l-yl }-acetic 

acid; 

4- {4-i;2-(5-Methyl-2-phenyI-oxazol-4-yl)-ethoxy]-jndol-l-yl}- 
butyric acid; 

3-(3-Pluaro-4-[2-(5-inethyl-2-phenyI-oxazol-4-yl)-6thoxy]- 
10 phenyl }-2-(S)-pyrrol-l-yl-propionic acid; 

3- i 4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl } -2- 
pyridin-4-yl-'propionic acid; 

2-Methyl-5-(2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl } -1 -iphenyI-ethyl)-2H-tetra2X)le; 
15 l-MethyI-5-(2-{4-[2-(5-metliy]-2-phenyl-oxa2oI-4-yl)-ethoxy]- 
phenyl }-l-phenyl-ethyl)-lH-tetrazole; 

2-Metfiyl-3- { 4-[2-(5-niethy]-2-phenyl-oxa2ol'4-yl)-ethoxy]- 
phenyl}-2-thiophen-2-yl -propionic acid; 

2-Methyl-3-(4-£2-(5"methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
20 phenyl } -2-thiophen-3-yl -propionic acid; 

N-(2,2-DiniethyJ-3-{4'[2-(5-methyl-2-phenyl-oxa2ol-4-yl)- 
ethoxy]-phenyl}-propionyl)-niethanesulfonamide; 

N-(2-Fluorio-3-{4-[2-(5-methyI-2-phenyl-oxazol-4-yl)-ethoxyl- 
phenyl ] -2-phenyl-propionyl)-niethanesulfonamide; 
25. 3-{ 3-[2-(5-Methyl-2'phenyl-oxazol-4-yl)-ethoxy]-isoxazol-5-yl ) - 

2-pyrrol-l-yl-propionic acid; 

2-(5-Methyl-2-phenyl-oxazol-4-yl)-3-(4-[3-(5-nietliyI-2-phenyl- 
oxazol-4-yl)-propyl]-phenyl } -propionic acid; 

2- (5-Methyl-2-phenyl-oxazol-4-yl>-3-{4-[2-(5-methyI-2-phenyl- 
30 oxazoI-4-yI)-ethoxy]-phenyl}'propionic acid; 

3- {4-[3-(5-Methyl-2-phenyi-oxazol-4-yl)-propyl]-phenyl}-2- 
phmyl-propionic acid; 
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3-{4"[3-(5-Methyl'-2-phenyloxazol-4-yl)-propyl]-phBnyl}-2- 
phenylpropionic acid; 

3-{6-[2-(5~Methyl-2-phenyl-oxazol-4-yl)-«thoxy]-pyridin-3-yl}-2-. 
pyirol-I-yl-propionic acid; 

3-{6-[2K5-Methyl-2-phenyl-xoa2ol'4-yl)-edioxy>yridin-3-ylJ-^^ 
phenylpropionic acid; 

3-{6-[2-(5-Methyl-2-phenyI-xoazol-4-yl)-ethoxy]-yridJn-3-yl}-2- 
phienylpropionic acid; 

3-{6.[2-(5-Methyl-2-phenyI-oxazol-4-yl)-efhoxy]-pyridin-3-yl}-2- 
Chiophen-2-yI-propionic acid; 

3-{4-[2K5-Methyl-2-phenyl-oxazo]^yl)-cthoxy]--phenyl)-.2- 
phenyl-acrylic acid; 

{4.[2-(5-methyl-2-phenyl-oxazol-4-yl>ethoxy>bcnzylaii^ 
phenyJacetic add; 

{4-[2-(5-metliyl-2-phenylKwa2»l-4^yl)-ethoxy]-benzylaiiu 
phenylacetic acid; methyl ester 

MethyI-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]- 
benzyiaminoj-phenylacetic acid; 

6-[2-"(5-Methyl-2-phenyl-oxazol-4-yl)-^thoxy].naphthalene-2- 
caxfooxylic acid; 

3-{5.[3-(5-Methyl-2-phenyl-oxazoI-4-yl)-propyl]-naphthalen-l^ 
yI}-2-pynx)]-l-yl'-propionic acid; 

3-{4'[3-(5-Methyl-2-phenyl-oxazol-4-yI)-propyl]-phenyl)-2-l,2,3- 
triazol-l-yl-*propionic acid; ethyl ester 

3-{4-[3-(5-Methyl-2-pheny^oxazol-4^yl)-propyl]-phenyl}.2-I.2.3- 
triazol»l-y]-propionic acid; 

3-{4-[3-(S-Methyl-2-pheiiyl-oxa2oI.4-yl)-prDpyl].phenyl}.2- 
pyrazol-l-yl-propionic add; 

3-{4-[3-(5-MethyI-2-phenyl-oxazol-4-yl)-propyl]-phenyl)-2-lA4- 
triazol-l-yl-propionic acid; 

5-Methyl-2-phenyl-4-prop-2-enyloxazole 
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3-{4-[3-(5-Methyl-2-phenyl-oxa2oI-4-yl)^proi>-l-ynyl]-phenyl}-^ 
pyridin-3-yl-propioiiic acid; 

3-{4-[3-(5-Methyl-2-phenyl-oxa2ol-4-y])7piopyl]-phenyl)-2- 
pyridin-3-yl-propioiiic acid; 
5 3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl>propyl]-phenyl }-2- 

pyridin-3-yl-propionic acid; 

2-Biphenyl-4-yI'3-{4-(3-(5-methyl-2-phenyl-oxazol-4-yl)-propyl]- 
phenyl}-propionic acid; 

2-Biphenyl-4-yl-3-{4-[3-(5-methyl-2-pheiiyl-oxa2ol-4-yl)-prop-l- 
10 ynyl]-phenyl } -propionic acid; 

2-Biphenyl-3-yl-3-{4-[3-(5-methyl-2-phenyl-'Oxa2oI-4-yl)-prop-l- 
ynyl]-phenyl}-propionic acid; 

2-BiphenyI-3-yl-3-{4-[3-(5-inethyl-2-phenyl-oxazol-4-yl)-propyl]- 
phenyl} -propionic acid; 
15 2-(5-Methyl-isoxazol-3-yl)-3-{4-[3-(5-methyl-2-pIiOTyl-oxa2ol-4- 
yl)-propyl]-phenyl) -propionic acid; 

2-(3-M6thyl.isoxa20l-5-yl)-3-.{4-[3-(5-methyl-2-phenyl-oxa2ol-4- 
yl)-propyl]-phenyl3 -propionic acid; 

(5)-3-(4-{((5-MethyI-2-phenyl-oxazol-4-ylmethyl)-ainino]- 
20 methyl }-phenyl)-2-pyrroI-l-yl-propionic acid; 

(iS)-3-(4- { [Acetyl-(5-methy]-2'phenyl-oxazoI-4-ylmethyl)-amino]- 
methyl } -phenyl)-2-pyrrol- 1 -yl-propionic acid; 

(5)-3-(4- { [Methyl-C5-raethyl-2-phenyl-oxazol-4-ylmethyl)-aniino]- 
methyl ) -phenyl)-2-pyrrol- 1 -yl-propionic acid; 
25 (5)-3-(4- { [2.(5-Methyl-2-phenyI-oxazol-4-yl)-ethylamino]- 

methyl } -phenyl)-2-pyrrol- 1 -yl-propionic acid; 

(5)-3-[4-({Benzyl-[2-(5-methyI-2-phcnyl-oxazol-4-yl)-ethyl]- 
ainino}-methyl)-phenyl]-2-pyrroH-yI-propionic acid; 

(S)-3-[4-({Benzoyl-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethyl]- 
30 amino}-methyl)-phenyl]-2-pyrrol-l-yl-propionic acid; 

(5)- 3-[4-({Acetyl-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyl]- 
amino)-methyl)-phenyl]-2-pyrrol-l-yl-propionic acid; 
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4-{4-[3-(5-MethyI-2-phenyl-oxazoI-4-yl)--propyI]-phenyl}-2- 
pyrroH-yl-butyric acid; 

3-{ l-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propyl]-pipe^^^^ } 
2-pyrrol-l-yl-propionic add; 

3-{3-Meflioxy-4-[3-(5-methyl-2-phenyl-oxazoJ-4-yl)-propm^^ 
phenyl}-2-pyrrol-l-yl-propionic acid; 

3-{3-Methoxy-4-[3-(5-methyl-2-phenyJ--oxazol-4-yl>-propyI]- 
phenyl}-2-pym)l-l-yl-propionic acid; 

3-{3-MeUH>xy-4-[2<5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyI}«2-pyir61-l-y^propionic acid; 

Butane-l-sulfonic acid; (3-(4-[3-(5-methyl-2-phenyI-oxazoM- 
yI)-propyl]-phenyl}-2*pynioM-yl-propionyl)-amide; 

N-(3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-j1)-propyl>phenyl 
pynoi- l-yl-propionyl)-m6thanesulfonamide; 

3-{3-Iodo-4-[2-(5"methyI-2-phcnyl-oxazoJ-4-yI)-ethoxy]-phenyl} 
2-pyrroH-yl-propionic acid; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-3-prop-l-ynyl- 
phenyl}-2-pyiT0l-l-yl-propionic acid; 

3- {3-Ethyl-4-[2-(5-methyl-2-phenyl.oxazol-4-yl)-^tfioxy]-phenyl^ 
2-pyrrol-l-yl-propionic acid; 

346-I2-(5-Methyl-2-phenyl<>xa2ol-4-yl).ethoxy]-bipheny]-3-^^ 
2-pyiTol-l-yl-propionic acid; 

4- {4-[3-(5-Methyl-2-phenyI-oxazol-4-yl)-propyl]-phenyl }-2- 
pyiTOl-1-yl-butyric acid; 

2- PyiTol-l-yl-4-(4-trifluoiX)methanesuIfonyl-phenyl)-butyric acid; 
methyl ester, 

3- { 1 -[3-(5-Methyl-2-phenyI-oxazol-4-yl).propyl J-piperidin-4-y] ) - 
2'pyiTol-l-yl-propionic acid; 

3-{3-Mcthoxy-4-[3-(5-methyl-2-phenyl-cxazol-4-yl).propenyl]- 
phenyl}-2-pyrrol-l-yl'propionic acid; 

3-{3-Methoxy-4-[3-(5-methyl-2--phenyl-oxazol-4-yl)-propyl]- 
phenyl }-2-pyiroM-yI-propionic add; 
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3-{3-Methoxy-4-(2-(5-inethy]-2-phenyl-oxazol-4-yl)-rthoxy]- 
ph6nyl}*2-pyrrol-l-yl-piopiomc add; 

Butane-l-sulfonic acid; (3-{4-[3-(5-methyl-2-phenyl-oxazoI-4-yl)- 
propyl]-phenyl)-2-pyiTOl-l-yl-propionyl)"aim 

N-(3-{ 4-[3-(5-Methy]-2-phenyl-oxazol-4-yl>propyll-phenyl ) -2- 
pyrrol-1 •yl-propionyO-methanesulfbnamid^ 

3- { 3-Iodo-4-[2-(5-methy]-2-phedyl-oxazol-4-yl)-ethoxy]-phenyl} - 
2^yiToH-yl-propionic acid; 

3-{4-[2-(5-Methyl-2-ph6nyl<aa2ol-4-yI)-ethoxy]-3-prop-l-ynyl- 
phenyl}-2-pyrrol-l-yl-propionic acid; 

3-{3-Ethyl-4-[2-(5-inethyl-2-phenyl-oxazol-4-yl)-ethoxyl-phenyl) 
2-pynDl-l-yl-propionic acid; or 

3'{ 6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-biphenyl-3-yl } - 
2-pyirol- 1 -yl-propionic acid. 

The compound which is: 

(S)-3-{4-[2-(5-Mcthyl-2-phenyl-oxa2ol-4-yl>ethoxy]-phenyI)-2- 
pyrrol-1 -yl-propionic acid methyl ester, 

(S)-2-(2-Benzoyl-pyrrol-l -yl)-3- {4-[2-(5-Jnethyl-2-phenyl-oxazo^ 
4-yl)-cthoxy]-phenyl}-propionic acid methyl ester; 

(S)-2-(3-BenzoyI-pyrroM -yl)-3- {4-[2-(5-methyl-2-phenyi-oxazol- 
4-yJ)-ethoxy]-phenyl} -propionic acid methyl ester; 

(S>3-{4-[2-(5-Methyl-2''phenyl-oxazol-4-yl)-€thoxy]-phenyl}-2- 
(3-phenyI-pyrrol-l-yl)-propionic acid methyl ester, 

(S)-3- { 4-[2-(BenzooxazoI-2-yl-methyl-amino)-ethoxy]-phenyl } -2- 
(3-phenyl-pyrroM-yI)-propionic acid methyl ester; 

N-(S)-(3 - { 4-[2-(5-MethyI-2-pheny^oxazol-4-yl)-ethoxy]-phenyl ) ■ 
2-pyrrol- 1 -yl-propion>i)-benzenesuIfonamide; 

N-(S)-(3-{4-[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethoxyI-phenyl}- 
2-pyrrol- 1 -yI-propionyl)-Methaaesulfonamide; 

(S)-2-(3-IsobutyryI-pyrrol-l-yl)-3-{4-[2-(5^methyl-2-phenyl- 
oxazol-4*yl)-ethoxy]-phenyl} -propionic acid methyl ester» 
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(S)-2-(3-Cyclohexanecarbonyl-pym>l-l-yl)-3-{4-t2-(5-niethyl-2- 
phenyl-oxazol-4-yl)-ethoxyl-pheayl}.propionic add methyl est«; 

(S>3-{4-[2-(Ben2poxazol-2-yl-methyInainino)^thoxy]-phenyl}-2- 
(3-cyclohexanecarbonyI-pym)l.l-yl).propioiiic acid methyl ester; 

(S)-2-(3-Cyclohexaiiecarbonyl-pynx>l-l-yI)-3-[4-(2-fluon>- 
benzyloxy)-phenyl]-proplomc acid methyl ester; 

(S)-3-{4-[2-(5-Methyl.2-phenyl-oxazol-4-yl>ethoxy]-pheny]}-2- 
[2-(2A2-trifluoro-acetyI)-pyiTOl-l-yl]-propionic acid methyl ester;. 

3-{4-[2-(5-Metfiyl-2-phenyl-oxa20l-4-yl)-ethoxy]-phenyi}-2- 
pyridin-4-yl-propionic acid methyl ester; 

2-Methy]-5-(2-{4-[2-(5-methyl-2-phenyI-oxazol-4-yl)-ethoxy]- 
pbenyl}-l-pheiiyl-ethy])-2H-tetrazole 

2-Methyl-3.{4-[2-(5-methyI-2-phenyl-oxazoI-4.y0H5thoxy]- 
phenj^)-2-duophen-2-yl-propionic acid methyl ester, 

N-(2,2-Dimethyl-3-{4-t2-(5-methyl-2-phenyl-oxazol-4-yI). 
ethoxy]-phenyl}-propionyl)-roethanesulfonamide 

N-(2-F!uoro-3-{4-[2-(5.methyl-2-pheny]oxa2ol-4-yl)-ethoxy]- 
phenyl)-2-phenyl-pn)pionyl>methanesiilfonamide 

2-(5-Methyl-2.phenylK>xazol-4-yl)-3-{4-[3-(5.inethyl-2-phenyl- 
oxazol-4-yl)-propyl].ph6nyl }-propionic acid methyl ester. 

2- (5-Methyl-2-phenyl-oxazol-4-yl)-3-{4-[2-(5-methyl.2-phenyl. 
oxazol-4-yl)-etboxyl-phenyl}-propioiiic acid methyl ester; 

3- {4-f3-(5-Methyl-2-phenyl^xazol-*-yl)-propyl]-phenyl}-2- 
phenyl-propiraiic acid methyl ester; 

(S)-2-(2-Acetyl-pyrrol.l.yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-edioxy]-phenyl} -propionic acid methyl ester; 

3-{4-[2-(Benzothiazol-2-yIsulfanyl)-ethoxy3-phenyl}-2.pyiTol-l- 
yl-piopionic acid methyl ester; 

(S)-2-PyiTOl.l-yl-3-{4-[2-(2-trifluoromethyl-phenyl)-ethoxy]- 
phenyl} -propionic acid methyl ester; 

(S)-3-{4-t2-(4-Phenyl-piperazin-l.yl).ethoxy]-phenyl}-2-pyiTol-l- 
yl-propionic acid methyl ester; 
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(S)-3-{4-[2-(5-Methyl-2-pheny]-thiazol-4-yl)-ethoxy]-ph^ 
pyiToI-1-yl-propionic acid methyl esten 

(S)-2K3-Chloro-2,5KUmethyl-pyrral-l-yI)-3-{4-t2^(5 
pheny]<>xazol-4-yl)-ethoxy]-pheny]}<-propioiiic acid methyl estra-, 

(S)-3-(4-{2-[(7-ChIoroHjuinolin-4-yl)-methyl-amino3-^^ 
phenyl)-2-pynoi-l-yl-propion]C acid methyl ester; 

(S)-2K3-Acetyl-2^-dimethyl-pynol-l^yl>3-{4-[2-(^^^ 
phenyl-oxazol-S-yi)-ethoxy]-phenyl)-propionic acid methyl ester^ 

(S)-242.5-DimethyI-3-'(2,2,2-trifliion>«»tyl>pyn^^^ 
(5-methyl-2-pheiiyl-oxazo]*4-yl)-etboxy]-phenyl}-propionic acid methyl 
ester; 

3-{4-[2-(2-Pheny]-benzimidazol-l-yl>ethoxy]-phenyl}-2-pyrrol-l 
yl-propionic acid mefliyl ester; 

2-(3-Bromo-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-y])- 
ethoxyl-phenyl) -propionic acid methyl ester; 

2-(2-Biomo-pyrroM-yl>3-I4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)- 
ethoxy]-pheny]} -propionic acid methyl est«; 

2- (2-Chloro-pyrrol-l-yl)-3-{4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)- 
ethox y3-phenyl } -propionic acid methyl ester; 

(S)-2-(2-Butyryl-pyrroM-yl)-3-{4-[2-(5-methyl-2-phenyl-oxa2oI- 
4-yl)-ethoxy]-phenyl } -propionic acid methyl ester; 

(S>2-(2,5-DimethyI-pyrTol-l-yl)-3-[4-(2-fluoro-benzyloxy)- 
phenyll-propionic acid methyl ester; 

(S)-3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy3-phenyl}-2- 
(2-methyl-5-phenyl-pyrrol-l-yl)-propionic acid methyl ester; 

(S)-2-(2,5-Dimethyl-pym)M-yl)-3-{4-[2-(5-methyl-2-phenyI- 
oxazol-4-yl)-ethoxy]-phenyl} -propionic acid methyl ester, 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propionyl]-phenyl]-2- 
pyrrol- 1 -yl-propionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl).ethoxy]-phenyl)-2- 
thiophen-2-yl-propionic acid methyl ester; 
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3-{4-[2-(5-Meth)fll-2-i*enyl-oxazoI-4-yl)-ethoxy]-phenyl)-2- 
pyridjii-3-yl-propionic acid methyl ester; 

3-{4-(2-(5-Methyl-2-phenyI-oxazol-4-yl)-ethoxyJ-phenyl}-2- 
phenyl-proi»(niic add meUiy] ester, 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2-(3- 
triflorophenyl)-propionic add methyl ester; 

3-{4-t2-(5-MethyI-2-phenyI-oxa2ol-4-yl)-ethoxy]-phenyl}-2- 
phenyl-propionic add meth^ ester, ® 

2- (4-Methoxy-phenyl>3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
eChQxy]-pheii3i)-piopiQnic acid methyl ester, 

3- {4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethylamino]-phenyl}-2- 
pyiral-l-yl-propiooic acid methyl ester, 

2-Methyl-3-{4-[2-(5-methyI-2-phenyl-oxazol-4-yl)-ethoxy]- • 
phenyl }-2-phenyl-propionic acid methyl ester; 

2,2-Dimethyl.3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yi)-ethoxy]- 
pheny]} -propionic acid methyl ester; 

2- Fluort)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yI)-ethoxy]- 
phenyl}-2-phenyl-propionic acid methyl ester; 

3- {4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-cthoxy]-phenyl}-2-(2- 
oxo-pyniolidin-l-yl>propionic acid methyl ester; 

2- Ethyl-5-(2-{4-[2-(5-methy]-2-phenyi-oxa2ol-4-yl)-ethoxy]- 
phenyl }-l -plMnyI-ethyl)-l .3,4-oxadiazole 

3- {4-[3-(5-MethyI-2-phenyl-oxazol-4-yI)-propionyl]-phenyl}-2- 
pyrrol-l-yl-propionic acid methyl ester, 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 
pyridin-3-yl-propionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyI-oxa2ol-4-yl)-.ethoxy]-phenyl}-2- 
phenyl-propionic acid methyl ester; 

3-{4-[2-(5-MethyI-2-phenyl-oxa2ol-4-yl)-cthoxy]-phenyl)-2-(3- 
triflorophenyiy-propionic acid methyl ester; 

(R>3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-cthoxy]-phenyI}-2- 
phenyl-propionic acid m^yl ester; 
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S)-2-Methyl-3-{4-t2-(5-niethyI-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl}-2-pyiTo]-l-y]-propionic add mstbyl ester; mediyl ester 

3-{5-[2-(5-Methyl-2-phenyl-oxazoI-4-yI)-ethoxy]-indol-l-yl}- 
propionic acid methyl ester; 

3-{4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl}- 
propionic add methyl ester, 

(S)-2-(2-{4-[2-(5-Methyl-2-phenyI-axazoI-4-yl)-ethoxy]-phenyl}- 
l-pyiTol-l-y]-eth)d)-5-propyl-I,3,4-oxadiazole; 

(S)-2-Ethyl-5-(2-{4-[2-(5-inediyI-2-phenyl-oxazol-4-yl)-etfaoxy]- 
phenyl } -l-pyrrol- 1 -yl-ethyl)- 1 .3,4-oxadiazole; 

(S>2- { 4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl }- 1- 
pyrrol-l-yl-ethy])-l,3,4-oxadiazoIe; 

(S)-3-Methyl-5-(2-{4-t2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]- 
phenyl}-l-(S)-pyrrol-l-yl-ethyl)-4H-l,2,4-tria2ole 

2-(3-Bromo-pyrroM-y])-2-methyl-3-{4-[2-(5-methyl-2-phenyI- 
oxa2ol-4-yl)-cthoxy]-phMyl}-propionic add methyl ester; 

3,3,3-Trifluoro-2-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl).ethoxy]- 
benzyl}-2-pyiTol-l-yl-propionic acid methyl ester; 

2- (4-Ben2yloxy-indol-l-yl)-propjonic acid methyl esten 

3- (l-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl>propyl]-benzyl}-lH- 
pynol-2-yl)rpropionic add methyl ester; 

(l-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethyl]-lH-indol-5-yloxy)- 
phenyl-acetic acid methyl ester, 

2- (l-Methyl-lH-indol-3-yl)-3-{4-[2-(5-methyl-2-phenyl-oxazol-4- 
yl)-ethoxy] -phenyl} -propionic acid methyl ester; 

3- (4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propoxy]-indoM-yl)- 
prppionic acid methyl ester; 

2- (4-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-indol-l-yl)- 
propi<Hiic add methyl ester; 

3- (4-[2-(2-Trifluoromethyl-phen^)-ethoxy]-indol-l-yl)-propionic 
acid methyl ester; 
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(4-I3-(5-MethyI-2-phenylH)xazoI-4-yl)-propoxy]-iiKloI-l-yl>acetic 
add methyl ester. 

4-r2-(5-Metbyl-2-phenyl-oxazo]-4-yl).ethoxy]-indol-l;yI)-acetic 
add methyl ester; 

4-{4-P-(5.Methyl-2-phenyl-oxa2ol-4-yl)^oxy]-indol-l-y]}- 
butyric acid methyl ester, 

3-(3-Fluoro-4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl}-2-(S)-pym)l-l-yI-piopionic add methyl ester, 

3-{4-£2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-pheny]}-2- 
pyridin-4-)4-propionic acid methyl esto-; 

2-Methyl-5-(2-{4-£2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxyI- 
phenyl)-l-phenyI-ethyl>-2H-tetrazole; 

1- Methyl-5-(2-{4-[2-(5-methyl-2-phenyl-oxazoI-4-yl)-ethoxy]- 
pheny] }-l-pheny]-ethyl>lH-tetrazole: 

2- MediyI-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-cthoxyl- 
pheny] }-2-thj<9hen-2-yI-propionlc add methyl ester; 

2- Methyl-3-{4-[2-(5-methyI-2.phenyl-oxazo]-4-yl)-ethoxy]- 
pbeny]}-2-thiqphen-3-yl-propionic add methyl ester; 

N-(2,2-Dimethyl-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)- 
ethoxy]-pheny] } -propionyi)-methanesulfonamide; 

N-(2-Pluoro-3-{4-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 
phenyl)-2-phenyl-propionyl)-methanesuironamide; 

3- {3-[2-(5-Methyl-^-phenyI-oxazo]-4-yl)-ethoxy]-isoxazol-5-yI}. 
2-pyrrol-l-yl-propioruc add methyl ester; 

2-(5-MethyI-2-phenyl-oxazol-4.y]).3-{4-[3-(5-methyl-2-phenyl- 
oxazol-4-yI)-propyl]-phenyl} -propionic acid methyl ester; 

2- (5-Methyl-2-phenyl-oxa2ol^yl)-3-{4-[2-(5-methyl-2-phenyl- 
Qxazol-4-yl)-ethoxy]-phenyl} -propionic acid methyl ester; 

3- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl).propyl]-phenyl)-2- 
phenyl-propionic acid methyl ester; 

3-{4-[3-(5-Methy]-2-phenyloxa2ol-4-yl)-propyl].phaiyl}-2- 
phwiylpropionic acid methyl ester; 
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3-{6-[2-(5-Metb)i-2-phenylK)xazol-4-yl)-ethoxy]-pyri 

pyrroHryl-proittonic acid meftiyl ester, 

3-{6-[2-(5-Methyl-2-phenyI-xoazoI-4-yl)-ethoxy]-yridin-3-^^ 

phraylpropionic acid methyl ester; 
5 3-(6-[2<5-Methyl-2-phenyl-xoazol-4-yl)-ethoxyl-yridin"3-yl )-2- 

phenylpropionic acid methyl esten 

3'{6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-etboxy>pyridin-3-yl}-2- 

ihiophen'2-yl-propionic acid methyl ester; 

3-{4-[2<5-Methyl-2-phenyl-oxazol-4-yl)-ethoxy]-phenyl}-2- 

10 phenyl-acrylic acid methyl ester, 

{4-[2<5-methyI-2.phenyl<>xa2»l-4-yl)-ethoxyl-benzylam^ 

phenylacetic add methyl ester; 

{4-[2-(5-methy]-2-phenyl-oxazol-4-yl)-ethoxy]-benzylamino)- 

phenylacetic acid methyl ester, methyl ester, 
15 Methyl-{4-[2-<5-metbyI-2-phenyI-oxazol-4-yl)-ethoxyl- 

benzylaminol-phwiylacetic acid methyl ester, 

6-[2-(5-MethyI-2-phenyl-oxazol-4"yl)-ethoxy]-naphthalene-2- 

carboxylic acid methyl est^; 

3-{5-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propyI]-naphthalen-l- 

20 yl]-2-pyrrol-l-yl-propionic acid methyl ester, 

3-{4.[3.(5-Methyl-2-phenyi-oxazol-4-yl)-propyl]-phenyl}-2-lA3- 
triazoH-yl-propionic acid methyl ester, ethyl ester 

3.{4.[3.(5.Methyl-2-pheiiyl-oxazol-4-yl>propyl]-phenyl}-2-l,2,3- 

triazoH-yl-propionic acid methyl ester, 
25 3-{4-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propyl]-^phenyl}-2- 

pyrazol-l-yl-propionic acid methyl ester; 

3'{4-[3-(5-MethyJ-2-phenyI-oxazoM-yl)-propyl]-phenyl}-2-lA4- 

triazoH-yl-propionic acid methyl ester, 

5-Methyl-2-phenyI-4-prop-2-enyloxazole; 
30 3-{4-[3K5-Methyl-2-phenyl-oxazol-4'yl)-prop-l-ynyl]--phenyl}-2- 
pyridin-3-yl-propionic acid methyl ester; 
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3-{4-[3-(5-Methyl-2-i*enyl-oxazol-4-yI)-propyll-phenyl }-2- 
pyridin-3-yI-propioiiic acid methyl estei; 

3-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-pix>pyll-pheiiyl}-2- 
pyridin-3-yi-piiopionic acid meth)1 esta; 

2-BiphenyI-4-yI-3-{4-(3-(5-inetiiyl-2-phenyI-oxazol-4-yl)-piDpylJ- 
phenyl]-propionic add meHiyl ester; 

2-Biphenyl-4-yl-3-{4-[3-(5-inethyl-2-phenyl-oxazoI-4-yl)-piop-l- 
ynyl]-pheny]}-propiomc acid methyl ester; 

2-Biphenyl-3-yI-3-{4-(3-(5-methyl-2-phenyl-oxazol-4-yl)-prop-l- 
ynyl]-phenyl}-im>pioiiic acid methyl ester; 

2-BiphenyI-3-yl-3-{4-[3-(5-methyI-2-phenyl-oxa2ol-4.yl)-propyl> 
phenyl} -propionic acid methyl ester, 

2-(5-Methyl-isoxa2ol-3-yI)-3-{4-[3-(5-methyl-2-phenyI-oxazol-4- 
yl)-propyl]-pbenyl}-i»opiorac acid methyl estw; 

2-(3-Methyl-isoxazol-5-yl)-3-(4-[3-(5-methyl-2-phenyl-oxazol-4- 
yl)-propyl]-phenyl}-propionic acid methyl estar; 

(S)-3-(4-{[(5-Methyl-2-phenyl-oxazol-4-ylmethyl)-amino]- 
methyI)-phenyl)-2-pyiToI-l-yl-propionic acid methyl ester; 

(S)-3-(4- { [Acetyl-(5-methy]-2-phenyl-oxazol-4-yImethyl)-amino]- 
methyI}-phenyl)-2-pyrrol-l-yl-propionic acid methyl ester; 

(5)-3-(4-{[Methyl-(5-methyl-2-phenyl-oxazol-4-ylmethyl)-amino]- 
nicthyl}-phenyl)-2-pyrrol-l-y]-propionic acid methyl ester; 

(S)-3-(4-{[2-(5-Methyl-2-phenyl-oxa2ol-4-yl)-ethyIamino]- 
methyl)-phenyl>2-pyrrol-l-yl-propionic acid methyl ester; 

(5)-3-[4-({Ben2yl-[2-(5-methyl-2-phenyl-oxazo]-4-yl)-ethyl]- 
amino}-methyl)-phenyl]-2-pyrrol-l-yl-propionic acid methyl ester, 

(5)-3-[4-({Ben2oyl-[2-(5-methyl-2-phenyl-oxazol-4-yl)-ethyll- 
amino}-methyl)-phenyl]-2-pyrrol-l-yl-propionic acid methyl ester, 

(J)-3-[4-({AcetyJ-[2-(5-methyl-2-phenyl-oxa2ol.4-yl)-ethyl]- 
amino}-methyl)-phenyl]-2-pyiTol-l-yl-propionic acid methyl estw; 

4-{4-[3-(5-Methyl-2-phenyl-oxazol-4-yl).propyl]-phenyl}-2- 
pyrrol-l-yl-butyric acid methyl ester. 
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3-{l-[3-(5-Methy]-2-pheny]H3xazoI-4-yl)-pit>pyl]-piperidin^ 
2-pyrrol-l-yI-propionic acid metiiyl ester;. 

3-{3-Methpxy-4-[3-(S-niethyl-2-phenyI-oxazoI-4-yl>-pFopenyl]^ 
phenyl}-2^ynol-l-yl-propionic'acid metfiyl ester; 

3-{3-Metboxy-4-[3-(5-methyl-2-phenyl-oxazol-4-yl>propyl]- 
phenyl}-2-pyrTo]-l-yl-piopionic acid methyl est^ 

3-{3-Methoxy-4-[2-(5-nieaiyl-2-phenyl-oxazoM-yl)-ethoxy]- 
phenyl}-2-pyiTol-l-yl-propioiuc acid methyl ester; 

Butane^I -sulfonic acid methyl ester; (3-{4-[3-(5-methyl-2-phenyl- 
oxa2ol-4-yl)-propyl]-phenyl }-2-pym)l-l -yl-propionyl)-amide; 

N-(3- { 4-[3-(5-Methyl-2-phenyl-oxazoI-4-yl)-propyl]-phenyl 1 -2- 
pyrrol-l -yl-propionyl)-mcthanesulfonamide; 

3-{3''Iodo-4-[2-(5-methyJ-2-phenyl-oxa2ol-4'yl>-ethoxy]-phenyl}- 
2-pyrroH-yl-propionic acid methyl ester; 

3-{4-[2-(5-Methyl-'2-phenyl-oxazo]-4-yl)-ethoxyl-3-prop-l-ynyl- 
phenyl}-2-pyrrol-l-yl-propionic acid methyl ester; 

3-{3-Ethyl-4-[2-(5-methyl-2-phenyl-oxa2ol-4-yl)-ethoxy]-phenyl} 
2-pyrn3l-l-yl-propionic acid methyl ester, 

3- { 6-[2-(5-Methyl-2-phenyl-oxazol-4-yI)-ethoxy]-biphenyl-3-yl } - 
2-pyrrol-l-yl-propionic acid methyl ester; 

4- {4-[3-(5-Methyl-2-phenyl-oxazol-4-yl)-propyl]-phenyl } -2- 
pyrroH-yl~butyric acid methyl ester; 

2- Pyrrol-l -yl-4-(4-trifluoromethanesuIfonyl-phenyl)-butyric acid 
methyl ester; methyl est^; 

3- {l-[3-(5-Methyl-2-phenyl-oxa2ol-4-yl)-propyll-piperidin-4-yl}- 
2^pyrrol-l-yl-propionic acid methyl ester; 

3- { 3-Methoxy-4-[3-(5-methyl-2-phenyl-oxa2oM-yl>-propenyl]- 
phenyI)-2-pyrroH-yl-propiomc acid methyl ester; 

3-{3-Methoxy-4-[3-(3-methyl-2-phenyI-oxazol-4-yl)-propyl]- 
phenyl}-2-pyrrol-l-yI-prc^onic acid methyl ester; 

3-{3-Methoxy-4-f2-(5-methyl-2-phenyl-oxazol-4-yl)-ethoxy]- 

phenyl}-2-pyTrol-l-yl-propionic acid methyl ester; 

» 



i 



WO 03/018553 



PCT/IB02/02843 



-325- 



10 



15 



20 



Butane-l-sulfonic acid methyl ester; (3-{4-[3-(5-m^yl-2-phenyl- 
oxazol-4-yl)-propyl}-pheiiyl}*2-pyiTal-l-yl-prop)onyl>a]nide; 

N<3-{4-[3<5-MeAyl-2-phenylK>xa2ol-4-yl)-propyl3-phcn^^ 
pyrrol-1 -y]-propionyl)-niedianesulfonaiiiide; 

3.{3-Iodo-4-I2<5-methyl-2-phenylK>xa2ol-4-yl)-ethoxy]-pheny 
2-pyiTOl-l-yl-propioiiic acid methyl ester; 

3-(4-[2-(5-MethyI-2-phenyl-oxazol-4-yI)-ethoxy]-3-prop-l-ynyI- 
phenyl}-2-pym>I-l-yl*-propjoflic acid methyl ester; 

3-{3-Ethyl-4-[2-(5-methyl-2-phenyl-oxazol-4-yI>-ethQxy]-phenyl)- 
2-pyrrol-l-yl-propionjc acid methyl ester; or 

3-'{6-[2-(5-Methyl-2-phenyl-oxazol-4-yl)-ethoxyl-biphenyl-3-yl}- 
2-pyrrol-l-yl-propionic acid methyl ester, 

12. A pharmaceutical composition comprising a compound of Claim 1 
admixed with a canrier, diluent, or excipient 

13* A method of treating, preventing or controlling non-insulin dependent 
diabetes mellltus, obesity, hyperglycemia, hyperlipidemia, 
hypercholesteremia, atherosclerosis, hypertriglyceridemia, 
hyperinsulinemia, or insulin resistance syndrome in a mammal comprising 
administering to the mamma] in need thereof an effective amount of a 
compound of Claim 1. 

14. A method of modulating PPAR activity, lowering blood glucose, or 
modulating fat cell differentiation, in a manimal, comprising administ^ng 
to a mammal an effective-amount of a PPAR modulator of formula I, n, or 

in. 

15. A process for preparing a compound of formula I 




wherein: 
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A is ary] and substituted aryU 

heteroaryl and substituted heteroaryU 
fiised heteroaryl and substituted fused hetoroaryli 
(C3-C7)cyc]oalkyl and substituted cycloalkyl. or 
5 heterocycloalkyl and substituted heterocycloaikyl; 

X is a tether 2 to 5 atoms in Imgth selected fronni 

— CHa-O^ '-^CHa-CHa-O'^ ^ CHa-CHa CHa- ^ ^ --*CHa-CHa-0'-- ^ 

-^^CHa-s^ , or ^CHa^^^^'^ i wherein **'^ indicates a point 
of attachment; 
10 Q is aryl or substituted aryl; 

heteroaryl or substituted heteroaryl; 

fused heteroaryl, or substituted fused heteroaryl; provided that 
when q is a five-membered bet^aryl. the point of attachment 
firom X to Q is not at theheteroatom of the het^oaryl; 

IS Y and Z aro independently absent or are (CRiR2)n and (CR3R4)in» wh^in 

R1-R4 are each independently H. halo, (Ci-C6)alkyl, hydroxy, (Ci- 
C6)aIkoxy, and m and n are each independently 1, 2, or 3; 
B is H, halo, (Ci-C6)alkyl, halo(Ci<:6)alkyl, or (Ci^)alkoxy; 
D is H, H, — NH-aryl and — NH-substituted aryl, 

20 (Ci-C6)aIkanoyl and substituted alkanoyl, 

benzoyl and substituted benzoyl, 
aryl and substituted aryl, 
heteroaryl and substituted heteroaryl, 
(C3-C7)cycloaIkyl and substituted cycloalkyl, or 

25 heterocycloalkyl and substituted heterocycloalkyl; 

EisCOoJH; 

:Me 




provided that when A is , X is ^CHa-CHa-O-- q js 

phenyl, Y and Z are CH2, B is H, and E is CO2H, D is not pyrrolyl; 

comprising: 
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(a) hydrolyzing the ester moiety in the compound of formula I-A to an 
acid moiety under basic conditions. 

R« Me, Et 

I-A • 



• 
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